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ENGINEERING  SOILS  MAP 
OF 
WHITLEY  COUNTY,  INDIANA 


Introduction 


The  Engineering  Soils  Map  of  Whitley  County,  Indiana  (see 
Figure  1)  was  developed  primarily  by  interpretation  of  1951 
aerial  photographs  using  accepted  principles  of  observation  (1)  . 
A  photomosaic  was  assembled  of  the  area  and  land  form  -  parent 
material  associations  delineated  by  stereoscopic  inspection.  A 
1951  photomosaic  of  Whitley  County  is  shown  in  Figure  2.  Review 
of  available  literature  supplemented  aerial  photographic 
interpretation  in  locating  the  engineering  soil  boundaries.  In 
the  absence  of  an  agricultural  soil  survey  for  Whitley  County, 
liberal  use  was  made  of  the  Noble  County  Soil  Survey  (2)  in 
determining  parent  material  characteristics  for  areas  north  of 
the  Eel  River  and  likewise  with  the  Allen  (3a)  and  Huntington 
(3b)  County  Soil  Surveys  for  areas  south  of  the  Eel  River.  All 
three  adjacent  county  soil  surveys  (4)  were  referred  to  for  the 
regional  engineering  soils  found  throughout  Whitley  County.  The 
aerial  photographs  used  in  this  project  had  an  approximate  scale 
of  1:20,000  and  were  purchased  from  the  United  States  Department 
of  Agriculture. 


A  two  -  day  field  trip  was  taken  to  the  study  area  in  order 
to  correlate  airphoto  patterns  observed  in  the  laboratory  with 
actual  surface  soil  textures  found  in  the  field.  Soil   boundaries 


*  note:   numbers  in  parenthesis  footnote  references 
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Figure   I,    Map  of  Indiana  sho-wing  Location  of  Whitley  County. 
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FIGURE    2.     195  1    PHOTOMOSAIC  OF  WHITLEY  COUNTY,  INDIANA 


were  modified  and  ambiguous  details  resolved  based  on  information 
obtained  in  the  field.  Numerous  soil  samples,  extending  to  a 
depth  of  approximately  4.0  feet,  were  taken  to  determine  the 
nature  of  the  topsoils  and  underlying  parent  materials.  The 
information  obtained  from  the  hand  -  sampling  was  used  with  road- 
way soil  survey  borehole  data  and  agricultural  soil  survey  data 
in  the  development  of  the  general  land  form  -  parent  material 
association  soil  profiles  shown  on  the  left  -  hand  side  of  the 
engineering  soils  map. 


The  Engineering  Soils  Map  of  Whitley  County,  Indiana 
represents  part  of  a  comprehensive,  county  by  county,  engineering 
soil  survey  of  the  State  of  Indiana  using  a  standard  set  of  sym- 
bols developed  by  the  Airphoto  Interpretation  Laboratory,  School 
of  Civil  Engineering,  Purdue  University.  A  primary  objective  of 
the  mapping  project  was  to  develop  a  survey  whereby  all  soil 
boundaries  and  land  form  -  parent  material  associations  corre- 
lated across  county  lines.  In  the  process  of  airphoto  interpreta- 
tion, some  subjective  disagreement  may  occur  as  to  the  nature  of 
a  given  soil  unit  and  the  location  of  its  boundaries.  Where  the 
interpretations  of  this  author  differed  from  those  of  authors  of 
adjacent  counties,  every  effort  was  made  to  determine  the  land 
form  pattern  percieved  by  the  other  author  and  integrate  the 
given  soil  unit  into  the  soil  boundary  pattern  of  Whitley  County. 
In  some  instances,  soil  boundaries  were  terminated  rather 
abruptly,  very  near  to  the  Whitley  county  line.  Many  of  the 
anomalous  areas  were  controversial  due   to   a   lack   of   adequate 


relief  (ie.,  less  than  five  feet)  on  which  to  base  a  judgement 
for  boundary  placement  by  stereoscopic  inspection.  Other  disputed 
areas  resulted  from  differences  in  mapping  detail  between  Whitley 
and  adjacent  counties. 

The  text  of  this  report  supplements  the  engineering  soils 
map  and  includes  a  general  description  of  the  study  area  as  well 
as  more  detailed  information  about  the  various  land  form  -  parent 
material  associations  found  in  Whitley  County.  The  map  itself 
shows  the  parent  material  areas,  surface  soil  textures  and  gen- 
eralized soil  profiles.  Available  roadway  soil  survey  data  for 
the  numbered  boreholes  shown  on  the  map  and  the  engineering  pro- 
perties, characteristics,  and  suitability  of  representative  peda- 
logical  soil  series  mentioned  with  regard  to  the  various  land 
form  -  parent  material  associations  are  given  in  appendices  in 
the  back  of  this  report. 

DESCRIPTION  OF  THE  AREA 
General 


Whitley  County  is  located  in  the  northeastern  part  of  the 
State  of  Indiana  and  has  an  approximate  surface  area  of  336 
''  square  miles(5).  Whitley  County  is  bordered  to  the  north  by 
Noble  County,  to  the  east  by  Allen  County,  to  the  south  by  Hunt- 
ington and  Wabash  Counties,  and  to  the  west  by  Wabash  and  Kos- 
ciusko Counties.  Columbia  City,  located  in  the  north  -  central 
part  of  the  county  about  105  miles  northeast  of  Indianapolis,   is 


the  seat  of  county  government. 

Whitley  County  had  a  population  of  lb  ,215  in  1980  of  which 
67.23  percent  or  17,624  lived  in  rural  areas(6).  Table  1  shows 
the  population  changes  by  decades  from  1900  to  the  present  and 
gives  projected  population  trends  through  the  year  2000. 

Table  1.  Population  Data  for  Whitley  County(7). 


Year 


Popula t  ion 


1900 
1910 
1920 
1930 
19A0 
1950 
1960 
1970 
1980 
1990 
2000 


17,328 
16,892 
15,660 
15,931 
17  ,001 
18,828 
20,954 
23,395 
26,215 
28,100 
32,000 


The  data  for  future  population  growth  was  taken   from   a  HERPICC 

study   entitled   'Population  Trends  for  Indiana  Counties,  Cities, 

and  Towns'  (6).   Population  data  for  towns  and  cities  in  Whitley 
County  is  given  in  Table  2.   Most  of  the  land  in  Whitley 


Table  2.  1980   Population  Data  for  Towns  and  Cities 
in  Whitley  County,  Indiana(6). 


Town/City 

Churubusco 
Columbia 
Larwill 
South  Whitley 


Population 

1,638 

5,091 

286 

1,575 


County  was  used  for  agricultural  purposes  as  of  1976(7),  followed 
by  forested  land  and  developed  urban  or  suburban  land.  1976  land 
use  data  for  Whitley  County  is  given  in  Table  3. 

Table  3.  1976  Land  Use  Data  for  Whitley  County, 
Indiana ( 7 ) . 


Land  Use 

urban 

agricultural 
f  ores  t 
water 
wet  land 


Acreage 

7,010 

186,250 

20,130 

1  ,840 

190 


215,420  total. 

The  data  shown  in  Table  3  was  compiled  by  the   Regional   Planning 
Commission's  land  use  elements,  LANDSAT  data  and  other  sources. 


8 

Major  north  -  south  roads  in  Whitley  County  include  state 
roads  9  and  109  which  serve  Columbia  City  in  the  central  part  of 
the  county  and  S.R.  5  which  passes  through  the  towns  of  South 
Whitley  and  Larwill  on  the  west  side  of  the  county.  Major  east  - 
west  roads  include  U.S.  30  (a  divided  highway)  and  S.R.  205  which 
pass  through  Columbia  City  and  S.R.  14  and  S.R.  114  (serves  as 
southern  county  line)  in  the  southern  half  of  the  county.  The 
road  and  street  mileage  data  for  Whitley  County  is  summar- 
ized in  Table  4.  All  the  roads  mentioned  above  are  identified  on 
the  map  which  accompanies  this  report. 

Table  4.       Road  and  Street  Mileage  for 
Whitley  County,  Indiana(7). 

Road  Type  Mileage 

state  roads, toll  roads        135.69 
and  inte  rs  t at  es 

county  roads  640.7 

city  streets  41.11 


17.50  total 


Climate 

Whitley  County  is  located  in  an  area  of  temperate  climate 
with  warm,  humid  summers  and  cold,  dry  winters  (8).  Seasonal 
temperature  variation  is  not  extreme,  however,  temperature  fluc- 
tuations on  a  daily  basis  are  occasionally  rather  pronounced  as 
frontal  systems  associated  with  high  and  low  areas  of  pressure 
pass  over  the  county.  Temperature  fluctuations  are  moderated  to 
some  extent  by  the  Great  Lakes.  The  following  climatic  informa- 
tion is  based  on  data  collected  between  1938  and  1961  at  Columbia 
City  in  Whitley  County,  Indiana.  A  summary  of  that  data  is  shown 
in  Table  5. 

The  warmest  month  of  the  year  is  July  with  a  mean  monthly 
temperature  of  7A.5  F  and  the  coldest  is  January  with  a  monthly 
mean  of  26.7  F  (8).  The  temperature  exceeds  90  an  average  of 
27  days  per  year  and  stays  below  freezing  an  average  of  37  days 
per  year.  The  mercury  usually  drops  below  32  F  on  131  days  of 
the  year  and  plummets  below  0  F  an  average  of  four  times  per 
year  . 

Precipitation  is  fairly  well  distributed  throughout  the 
year,  being  somewhat  greater  in  the  summer  than  in  the  winter. 
The  wettest  month  has  statistically  been  July,  in  which  an  aver- 
ages of  about  4.19  inches  of  precipitation  usually  falls,  while 
the  driest  month  has  been  December  which  averages  about  2.03 
inches  of  precipitation  (8).  About  26  inches  of  snow  falls  per 
year  while  total  precipitation   averages   just   over   37   inches. 
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CLIMATE  OF  COLUMBIA  CITY.  INDIANA 


Columbia  City  is  located  in  Uhltley  County  in  northeastern  Indiana. 
It  was  the  home  of  Thomas  R.  Marshall,  who  was  Vice-President  un- 
dcr  Wilson,  Governor  of  Indiana,  and  supposedly  the  first  to  say, 
*Vhat  this  country  needs  Is  a  good  five-cent  cigar."  While  no  to- 
bacco grows  around  Columbia  Ci ty ,  the  people  have  taken  advantage 
of  the  climate  In  many  ways.   Com  and  soybeans  are  leading  crops 
on  the  level  fertile  soils.   In  the  hillier  areas  to  the  northwest, 
dairying  is  a  popular  agricultural  endeavor.   Like  other  areas  of 
the  central  United  States,  the  differences  between  summer  and  win- 
ter at  Columbia  City  are  pronounced--not  in  precipitation  but  in 
temperature. 

Weather  changes  of  a  few  days  cycle,  which  are  closely  associated 
with  the  passing  of  low  and  high  air  pressure  centers  through  the 
area,  are  a  characteristic  of  the  climate.   In  general,  the  high's 
bring  lower  teirperatures,  lower  humidity  and  greater  sunshine. 
Often  accompanying  the  low's  are  higher  temperatures,  winds,  hu- 
midity, and  rain  or  showers.   These  alternations  are  of  dlmished 
Intensity  in  the  sumner,  but  thunderstorm  activity  increases  be- 
ginning in  the  spring  when  the  sun  shines  more  directly  and  longer 
on  the  cool,  moist  soil. 

Columbia  City  is   fortunate  in  generally  having  an  even  distribu- 
tion of  preci  pi  tat  1  on  throughout  the  year,  a  happy  contrast  to 
areas  that  have  a  "dry  season".   As  indicated  by  the  monthly  rain- 
fall of  past  years  given  in  this  report,  the  locality  seldom  has 
a  really  dry  month.   Precipitation  Is  a  little  less  in  the  winter 
months  than  In  the  spring  and  suiimer  months.   The  agri  cul  ture  of 
the  area  is  geared  to  take  advantage  of  the  high  probability  of 
regular  rains,  resulting  In  excellent  forage  and  grain  crops. 

Temperatures  during  many  months  of  the  year  are  nearly  ideal  for 
humans,  neither  too  hot  nor  too  cold.   Daily  minimum  temperatures 
average  in  the  50's  or  low  60*s  from  June  through  September. 
Daily  maximum  temperatures  average  in  the  70's  and  middle  SO's 
from  Kay  through  September.   Temperatures  drop  below  zero  about 
four  times  a  year.   Freezing  temperatures  have  not  occurred  in 
June,  July,  or  August. 

Relat  1  ve  h'jrri  ji  : y  is  not  measured  at  Columbia  City  but  the  clima- 
tology of  the  ares  indicates  a  variation  from  the  40's  in  percent 
during  a  tyoical  summer  afternoon  to  the  90' s  just  before  dawn. 
In  the  winter,  the  most  probable  range  from  the  afternoon  to  the 
late  nigh:  is  frorr  the  7C's  to  the  90's.   Relative  humidity  is 
lowered  when  cold  fronts  pass.   South  winds  usually  increase  the 
hujTidity.  Foe  .  reducing  visibility  to  less  than  i  mile,  is  reported 
In  the  area  about  six  da'vs  a  year,  mostly  In  the  winter  months. 


Snowfall  averages  26  Inches  a  year,  but  amounts  are  low  in  some 
years  and  high  In  others.   The  first  snow  exceeding  one  inch  comes 
half  of  the  time  by  December  9.   In  ten  percent  of  the  years  such 
a  snow  comes  before  November  8.   The  greatest  snow  on  any  day  dur- 
ing the  past  22  years  was  6  inches  which  fell  December  11,  19^. 

Heatinfi  degree  days  in  the  above  table  provide  a  comparative  num- 
ber for  calculating  heating  requiremerts  between  different  places 
and  different  times.   Fuel  consumption  for  heating  is  proportional 
to  degree  day  totals,  so  a  month  with  twice  the  heating  degree  days 
of  another  month  requires  twice  as  much  fuel  for  heating.   Degree 
days  for  a  single  day  are  obtained  by  subtracting  the  day's  mean 
temperature  from  65'^F. 

Thunderstorms,  Including  lightning  ond  thunder,  occur  on  about  i2 
days  of  the  year,  according  to  the  climatology  of  the  area.   The 
average  Is  one  a  month  in  February,  Increasing  to  eight  a  month 
In  June  and  July,  and  then  diminishing  to  one  in  December.  Damages 
to  property  from  high  velocity  straight  winds  generated  by  thun- 
derstorms are  most  apt  to  occur  in  the  spring  months,  but  they 
seldom  cause  extensive  loss  of  property.   Only  five  tornadoes  have 
been  reported  in  the  county;  none  caused  fatalities. 

Winds  blow  most  frequently  from  the  southwest,  however  in  one  or 
two  of  the  winter  months  the  average  wind  direction  is  west. 
Freezing  rain  or  drizzle  la  expected  about  nine  times  a  year  ac- 
cording to  a  study  of  the  period  1939  through  19^^8. 

The  growing  season  (defined  here  as  the  number  of  days  between  the 
last  spring  and  first  fall  temperature  of"  32*>)  averages  170  days 
in  length.   The  season  is  180  days  or  more  in  25^  of  the  years, 
and  less  than  139  days  in  251  of  the  years, 

Fal 1  is  probably  the  best  season  of  the  year  for  outdoor  activi- 
ties.  About  11  days  of  each  late  summer  and  fall  month  are  nearly 
cloudless,  10  are  partly  cloudy,  and  about  10  are  cloudy.   The  sun 
shines  58«  of  the  possible  tin*. 


Laurence  A.  Schaal 
Weather  Bureau  State  CI imatologi st 
Purdue  University,  Agrono-ny  Department 
Lafayette,  Indi ana 
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Extreme  rainfall  probability  data  are  given  in  Table  5. 

Physiography 

The  physiography  of  Whitley  County,  Indiana  is  roughly 
divided  into  two  areas  by  the  Eel  River  and  is  shown  in  Figure  3. 
The  area  north  of  the  Eel  River  is  part  of  the  Steuben  Morainal 
Lake  division  of  the  Northern  Lake  and  Moraine  region  (5).  The 
area  south  of  the  Eel  River  is  part  of  the  Tipton  Till  Plain  phy- 
siographic region  of  the  state  of  Indiana.  Whitley  County  lies 
in  the  Eastern  Lake  section  of  the  Eastern  Lowland  Province  of 
the  United  States. 

Topography 


The  topography  of  Whitley  County,  like  its  physiography,  is 
approximately  divided  into  two  cha racte r is t ic ly  different  areas 
by  the  Eel  River.  The  kettle  -  kame  and  ridge  moraine  areas  to 
the  north  of  the  river  are  typically  rugged  with  local  relief 
commonly  in  excess  of  50  feet.  Some  kames  and  sandy  till  - 
knolls  in  the  morainic  area  rise  up  to  80  feet  above  the  local 
base  level  (5).  The  ground  and  ridge  moraine  which  predominate 
south  of  the  Eel  River  are  cha racte r is  tic ly  flat  to  gently  undu- 
lating and  undulating  to  gently  rolling,  respectively,  and  are 
broken  occasionally  by  subdued  sandy  knolls,  swales,  and  stream 
valleys.  Local  relief  in  areas  of  ground  moraine  generally  does 
not  exceed  approximately  15  to  25  feet.   Local  relief  of  the  sub- 
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dued  ridge  moraine  south  of  the  Eel  River  ranges  from  about  20  to 
35  feet.  The  maximum  altitude  in  Whitley  County  is  about  960 
feet  above  sea  level  and  is  found  in  several  places  within  the 
ridge  and  kettle  -  kame  moraine  in  the  northwest  part  of  the 
county  (9).  A  minimum  altitude  of  775  feet  above  sea  level  is 
located  where  the  Eel  River  exits  the  county  at  the  Kosciusko 
County  line.  The  average  land  surface  elevation  generally 
decreases  from  the  northwest  to  the  southeast.  This  trend  is 
broken  in  the  southern  half  of  the  county  by  the  valley  of  the 
Eel  River.  A  topographic  map  of  Whitley  County  is  shown  in  Fig- 
ure 4  . 

Drainage 

Whitley  County  lies  entirely  within  the  Wabash  drainage 
basin  of  the  State  of  Indiana(5).  The  northwest  corner  is  in  the 
Tippecanoe  subdivision  and  the  southeastern  corner  is  in  the  Lit- 
tle Wabash  subdivision.  The  central  part  of  the  county  near  the 
Eel  River  is  in  the  Eel  subdivision  and  a  small  area  in  the  south 
-  central  part  is  drained  by  minor  tributaries  of  the  Wabash 
River  proper.  A  drainage  map  for  Whitley  County  is  shown  in  Fig- 
ure 5  . 


The  regional  flow  of  water  is  to  the  southwest  in  a  gen- 
erally dendritic  drainage  system,  however,  drainage  within  the 
county  is  commonly  haphazard,  taking  on  a  deranged  pattern  in 
many  places,  particularly  in  areas  of  kettle  -  kame  moraine.  The 
higher  drainage  density  in   the   northwest   part   of   the   county 
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(north  of  the  Eel  River)  is  indicative  of  the  rugged  topography 
associated  with  the  ridge  moraine  and  kettle  -  kame  moraine. 
Drainage  patterns  are  more  regular  south  of  the  Eel  River  in 
areas  of  less  rugged  ridge  moraine  and  ground  moraine. 

Numerous  natural  lakes  are  found  in  the  ridge  and  kettle  - 
kame  moraine  in  the  northern  part  of  the  county.  The  lakes, 
which  range  up  to  more  than  a  mile  in  length,  are  irregular  in 
shape  and  are  found  in  kettle  holes  or  ice  block  depressions.  In 
many  places,  ditches  help  facilitate  drainage  between  the  lakes 
and  ponds,  and  streams  flowing  into  basins  with  no  outlets  in 
swallow  -  hole  fashion  are  not  uncommon,  indicative  of  the  rela- 
tively coarse  textured  parent  material  of  the  kettle  -  kame  and 
ridge  moraine  north  of  the  Eel  River.  The  largest  lakes  in  Whit- 
ley County  include  Troy  Cedar  Lake,  Goose  Lake,  Loon  Lake, 
Crooked  Lake,  Cedar  Lake,  Shriner  Lake,  Round  Lake,  and  Blue  Lake 
(see  Figure  5  for  locations). 


The  Eel  River  is  dredged  along  much  of  its  course  to  direct 
its  flow  by  providing  a  definite  path  through  which  the  water  can 
easily  move.  In  some  places,  the  river  looks  much  like  a  canal 
with  long,  straight  stretches  between  abrupt,  angular  turns 
within  its  broad  flood  plain  and  terrace  deposits.  Spring  Creek 
and  the  Blue  River,  both  major  tributaries  of  the  Eel  River  as 
well  as  many  smaller  tributaries  are  also  dredged  to  restrict  and 
direct  their  flows. 
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Bedrock  Geology 

The  bedrock,  underlying  the  overburden  of  Whitley  County  is 
of  Silurian  and  Devonian  age  and  is  a  part  of  the  Dekalb  lowland 
and  Bluffton  plain  bedrock  physiographic  units  of  the  State  of 
Indiana(see  Figure  6)  (10).  Devonian  age  rocks  predominate  over 
the  bedrock  surface  and  include  shale,  limestone  and  dolomite 
(11).  Dolomite  of  Silurian  age  is  exposed  in  an  old,  preglacial 
bedrock  river  valley  in  the  southwest  part  of  the  county.  The 
dip  of  the  beds,  approximately  20  feet  /  mile  to  the  north  - 
northeast  and  any  structural  features  such  as  shear  zones  and 
joints  are  associated  with  the  Cincinnati  arch  which  is  shown  in 
Figure  7.   Surficial  bedrock  geology  is  shown  in  Figure  8. 

Two  preglacial  bedrock  river  valleys,  part  of  the  Metea  Val- 
ley subdivision  of  the  Teays  River  System,  diagonally  transect 
Whitley  County,  exiting  in  a  southwesterly  direction  (12).  These 
bedrock  river  valleys  are  seen  clearly  on  a  regional  scale  in 
Figure  9  and  on  a  local  scale  in  the  bedrock  topographic  map 
shown  in  Figure  10.  There  are  no  known  outcrops  in  Whitley 
County . 

Glacial  Geology 


The  Pleistocene  deposits  of  Whitley  County,  Indiana  are  the 
result  of  at  least  three  different  glacial  episodes,  the  most 
recent  of  which  was  the  Wisconsinan.  The  deposits  of  the  Illi- 
noian   and  Kansan  as  well  as  any  earlier  glaciations  are  overlain 
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by  deposits  of  Wisconsinan  age,  which  compose  most  of  the  surfi- 
cial  geology  seen  in  the  county.  The  only  deposits  not  of  Wiscon- 
sinan age  in  the  county  are  composed  of  alluvium  or  cumulous 
(organic)  drift  of  recent  age. 


The  surficial  glacial  deposits  of  Whitley  County  are  divided 
into  those  found  north  of  the  Eel  River  and  those  found  south  of 
the  river.  Deposits  of  kettle  -  kame  and  ridge  moraine,  charac- 
terized by  medium  -  coarse  textured ( grave lly  sand,  silt,  and 
clay)  parent  materials  and  rugged  topography  are  found  north  of 
the  Eel  River.  True  kames  and  kettle  lakes  are  not  uncommon  and 
sandy  knolls  and  deposits  of  peat  and  muck  are  numerous.  Medium 
-  textured (sand,  silt,  and  clay)  ground  and  ridge  moraine  are  the 
predominant  glacial  land  forms  south  of  the  Eel  River.  The  gen- 
erally contrasting  descriptions  of  the  glacial  physiography  north 
and  south  of  the  Eel  River  is  in  agreement  with  that  given  by 
Shiltz  (13).  The  subdued  ridge  moraine  and  the  generally 
featureless  stretches  of  ground  moraine  south  of  the  river  are 
part  of  the  Tipton  Till  Plain  physiographic  unit  of  the  State  of 
Indiana  (5).  The  rugged  morainic  area  to  the  north  is  part  of  the 
Northern  Lake  and  Moraine  region. 

The  Packerton,  Miss iss inewa ,  and  Salamonie  moraines  stretch 
through  Whitley  County  from  the  northeast  to  the  southwest  as 
mapped  by  Malott(14).  The  Salamonie  and  Mississinewa  moraines 
were  formed  by  the  Erie  Lobe  of  the  Wisconsinan  ice  sheet  while 
the  Packerton  moraine  was  apparently  influenced  to  some  extent  by 
the   Saginaw   limb   of   the   Huron   Lobe   and   is   referred  to  as 
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*interlobate  moraine'  by  Chamberlain  and  others  (15).  The  dis- 
tinct boundaries  of  these  moraines  as  mapped  by  Malott  were  not 
found  by  the  author,  however,  the  engineering  soils  map  and  that 
of  Malott  are  in  general  agreement  in  that  most  of  the  rugged 
morainic  areas  are  located  north  of  the  Eel  River. 


Drift  thickness  in  Whitley  County  varies  from  over  350  feet 
in  T32N,  R8E  to  less  than  100  feet  in  T30N,  RIOE,  generally 
decreasing  from  northwest  to  southeast  (see  Figure  11)  (16). 
Drift  thickness  is  conspicuously  not  greatest  over  the  primary 
preglacial  bedrock  valley  found  in  the  county.  This  phenomenon 
may  be  in  part  due  to  the  relationship  between  the  approximate 
inferred  direction  of  movement  of  the  Erie  Lobe  ice  sheet  with 
respect  to  the  orientation  of  the  bedrock  valley  and  the 
increased  deposition  which  apparently  occurred  in  the  Erie  - 
Saginaw  interlobate  region.  The  Erie  lobe  ice  apparently  moved 
roughly  parallel  to  the  axis  of  the  bedrock  valley,  tending  to 
scour  rather  than  fill  it.  If  the  ice  motion  had  been  perpendicu- 
lar to  the  valley,  then  a  'bulldozer  -  like'  effect  probably 
would  have  occurred  and  the  valley  would  have  been  completely 
filled.  It  is  clear  that  regardless  of  the  reason,  the  bedrock 
valley  was  either  not  entirely  filled  with  glacial  drift  or  the 
Eel  River  which  presently  flows  approximately  over  the  location 
of  the  old  bedrock  valley  has  subsequent  eroded  much  of  the  drift 
that  was  deposited  in  the  valley. 
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Figure   I  I.    Drift  Thickness  Map  of  Whitley  County    (16). 


27 

ENGINEERING  SOIL  AREAS 

The  engineering  soils  of  Whitley  County,  Indiana  are  divided 
into  three  groups  as  follows: 

1)  predominate  engineering  soils  found  north  of  the  Eel  River; 

2)  predominant  engineering  soils  found  south  of   the   Eel   River, 
and 

3)  regional  engineering  soils. 


The  Eel  River  roughly  forms  the  boundary  between  the  Steuben  Lake 
and  Moraine  physiographic  region  of  Indiana  to  the  north  of  it 
and  the  Tipton  Till  Plain  to  the  south.  The  engineering  soils 
north  of  the  river  developed  on  rugged,  relatively  coarse  tex- 
tured glacial  till  and  glacio  -  fluvial  sediment  of  the  Saginaw 
and  Erie  ice  lobes  and  their  interlobate  moraine.  South  of  the 
Eel  River  the  engineering  soils  developed  on  medium  textured  till 
with  properties  and  characteristics  which  varied  less  than  those 
of  the  glacial  till  north  of  the  river.  Regional  engineering  soil 
areas  are  those  found  throughout  Whitley  County  which  do  not 
exhibit  any  significant  variation  north  and  south  of  the  river. 
The  soils  within  the  three  primary  categories  were  further  subdi- 
vided according  to  land  form  and  origin  of  parent  material. 

As  stated  previously,  the  Noble  County  Soil  Survey(2)  was 
used  for  developing  the  descriptions  of  the  engineering  soil 
types  found  north  of  the  Eel  river   and   the   Hunt ingt on( 3b )   and 
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Allen  County(3a)  Soil  Surveys  were  referred  to  for  the  soils 
south  of  the  river.  All  three  soil  surveys  (4)  were  referred  to 
for  the  regional  engineering  soils. 


The  soil  series  mentioned  in  this  report  with  respect  to  the 
land  form  -  parent  material  associations  found  in  Whitley  County 
are  those  which  developed  in  similar  positions  and  parent  materi- 
als in  Noble,  Allen,  and  Huntington  Counties,  Indiana.  Engineer- 
ing characteristics  of  representative  pedalogical  soil  series  are 
given  in  Appendix  A  in  the  back,  of  this  report  and  general  soil 
profiles,  developed  from  agricultural  soil  survey  data  and  field 
sampling  are  shown  on  the  left  -  hand  side  of  the  engineering 
soils  map  for  the  various  engineering  soil  types  described. 
Engineering  data  for  the  boreholes  numbered  on  the  map  are  given 
in  Appendix  B. 
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PREDOMINANT  ENGINEERING  SOIL  AREAS 
NORTH  OF  THE  EEL  RIVER 

Glacial  (ice  -  contact)  Deposits 

Glacial  or  ice  -  contact  deposits  in  Whitley  County  north  of 
the  Eel  River  include  kettle  -  kame  and  ridge  moraine  with  minor 
inclusions  of  ground  moraine.  An  ice  -  contact  deposit  is  any 
land  form  -  parent  material  association  formed  and  deposited 
directly  by  glacial  ice.  Both  kettle  -  kame  and  ridge  moraine  are 
relatively  coarse  textured  (A-2  to  A-7),  uns t ra t if  led  ,  hetero- 
geneous deposits  of  glacial  till  which  have  both  surface  and  sub- 
surface, non-ice  -  contact  parent  materials  within  them  (ie., 
cumulose  drift,  glacio  -  fluvial  drift,  etc.).  Ground  moraine  is 
composed  of  a  medium  textured  (A-4  to  A-7)  till  which  also  com- 
monly contains  other  parent  materials  and  is  described  with  the 
predominant  engineering  soils  found  south  of  the  Eel  River. 

Kettle  -  Kame  Moraine 


The  engineering  soil  areas  designated  as  kettle  -  kame 
moraine  on  the  engineering  soils  map  are  found  nearly  exclusively 
north  of  the  Eel  River.  The  term  'kettle  -  kame  moraine'  is 
herein  used  to  describe  glacial  drift  of  very  rugged  terrain  with 
knolls  that  rise  up  to  80  feet  above  the  surrounding  local  base 
level  (5).  Few  of  these  knolls  proved  to  be  true  kames  of  glacio 
-  fluvial  origin  during  field  investigations,  however,  some  kames 
were   located   and  the  name  kettle  -  kame  moraine  was  retained  in 
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order  to  differentiate  the  more  rugged  areas  of  moraine  from 
ridge  moraine  of  moderate  relief  (ie.,  generally  AO  to  60  feet 
locally  )  . 

Areas  of  kettle  -  kame  moraine  are  characterized  by  a  hap- 
hazard, deranged  pattern  of  drainage,  typical  of  kettle  -  kame 
topography.  Many  streams  enter  and  exit  basins  in  which  fluvial 
and  cumulose  drift  accumulate.  Cobble  -  sized  rock  fragments  on 
the  ground  surface  and  kettle  basins  filled  with  organic 
material,  some  with  small,  enclosed  intermittent  ponds  are  more 
common  in  the  areas  of  kettle  -  kame  moraine  than  in  the  ridge 
moral ne . 


Knolls  in  the  kettle  -  kame  moraine  are  typically  strewn 
with  cobbles  and  boulders.  Natural  sideslopes  of  the  more  prom- 
inant  knolls  are  relatively  steep  (ie.,  70  percent  or  greater) 
(17)  and  exhibit  erosional  rills  where  vegetative  cover  is  lack- 
ing. Slopes  of  road  cuts  through  knolls  ,  ranging  up  to  one  on 
one  or  steeper  are  stable,  however,  severe  erosion  is  common  due 
to  the  inability  of  vegetation  to  take  hold. 

The  Rawson,  Riddles,  and  Metea  soil  series  are  found  on 
knolls  in  adjacent  Noble  County(2).  The  surface  soil  is  generally 
a  sandy  loam(A-2  to  A-4)  which  extends  to  a  depth  of  approxi- 
mately 13  inches.  The  surface  soil  is  underlain  by  loam,  clay 
loam  or  sandy  -  clay  loam(A-6  to  A- 7 )  to  a  depth  ranging  from  41 
to  52  inches  beneath  which  is  found  a  loam  or  clay  loam  soil(A-6 
to  A-7).  The  Metea  soil  series  is  found  developed  in  thin,  wind  - 
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blown  sands  on  some  of  the  knolls  in  the  northwest  part  of  the 
county.  The  surface  soil  of  the  Metea  series  is  characteristi- 
cally a  fine  sand  or  sandy  loam(A-2-4)  which  extends  to  a  depth 
of  about  37  inches.  Clay  loam(A-6  to  A-7)  reaches  to  a  depth  of 
48  inches  and  is  underlain  by  loam  (A-6). 

Deposits  of  peat  and  muck  and  highly  organic  topsoil  occupy 
the  low  topographic  positions  in  the  kettle  -  kame  moraine.  Some 
of  these  depressions  are  true  kettles  while  others  are  common 
swales  of  inconsequential  origin.  The  organic  matter  in  the 
deeper  basins  is  commonly  found  interbedded  with  sand,  silt, 
and/or  clay  which  washes  off  the  surrounding  sideslopes  or  is 
deposited  by  through  -  flowing  streams.  Organic  lacustrine  depo- 
sits occupy  some  of  the  larger,  flat  low  -  lying  areas  in  the 
kettle  -  kame  moraine. 

The  Adrian,  Edwards,  Houghton,  and  Palms  or  similar  soil 
series  developed  in  the  kettle  basins  of  Whitley  County(2).  Peat 
or  muck(A-8)  was  generally  found  to  a  depth  of  about  32  to  35 
inches,  however,  it  may  reach  to  a  depth  of  more  than  six  feet  in 
the  case  of  the  Houghton  soil  series.  Beneath  the  peat  and  muck 
is  a  sandy  loam(A-l  to  A-3),  marl,  or  a  silty  clay  soil(A-4  to 
A-6).  The  content  of  organic  matter  ranges  from  55  to  75  percent 
in  the  peat  and  muck  (17). 

Ridge  Moraine 


Ridge  moraine  in  Whitley  County  north  of  the   Eel   River   is 
relatively   prominent   and   well  developed  compared  to  that  found 
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south  of  the  river.  Surface  accumulations  of  cobbles  and  bould- 
ers, deposits  of  peat  and  muck,  and  highly  organic  topsoil,  kames 
and  organic  lacustrine  deposits  are  found  in  the  ridge  moraine 
north  of  the  river,  however,  not  to  the  same  extent  as  in  the 
kettle  -  kame  moraine.  Ridge  moraine  and  kettle  -  kame  moraine 
comprise  most  of  the  area  north  of  the  Eel  River. 

The  soils  on  the  knolls  in  the  ridge  moraine  are  similar  to 
those  which  developed  on  knolls  in  the  kettle  -  kame  moraine(2). 
However,  the  parent  materials  and  soils  of  the  ridge  moraine  are 
texturally  less  coarse  than  those  of  the  kettle  -  kame 
moraine(ie.,  fewer  cobbles,  boulders  and  less  gravel). 

The  Rawson,  Metea,  and  Riddles  or  similar  soil  series  with 
small  inclusions  of  the  Miami  series  are  found  on  knolls  of  the 
ridge  moraine  north  of  the  Eel  River.  These  soils  are  character- 
ized by  a  sandy  loam(A-2  to  A-4)  surface  soil  which  extends  to  a 
depth  of  from  9  to  29  inches(2).  Sandy  clay  -  loam  or  silty  clay 
-  loam(A-4  to  A-6)  underlays  the  surface  soil  to  a  depth  of  36  to 
42  inches.  Clay  loam(A-4  to  A-6)  is  found  beneath  a  depth  of 
about  42  inches.  The  Riddles  soil  series  is  characterized  by  a 
loamy  soil(A-6)  from  14  to  28  inches  of  depth.  Clay  loam(A-6  to 
A-7)  extends  from  28  inches  to  a  depth  of  64  inches  and  is  under- 
lain by  loam(A-2  to  A-6). 


Swales  in  the  ridge  moraine  north  of  the  Eel  River  lie  as 
much  as  50  to  60  feet  beneath  the  tops  of  surrounding  knolls. 
Small  kettles  containing  peat  and  muck,  perhaps   with   intermixed 
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alluvial  material,  deposits  of  highly  organic  topsoil,  organic 
lacustrine  deposits,  and  deposits  of  peat  and  muck  of  non  -  ket- 
tle origin  occupy  the  topographic  low  positions  in  the  ridge 
moraine.  Kettle  deposits  are  discussed  under  the  heading  'Kettle 
-  Kame  Moraine'  and  organic  lacustrine  deposits  are  hereafter 
described  with  the  other  engineering  soils  found  north  of  the  Eel 
River.  Highly  organic  topsoil  and  deposits  of  peat  and  muck  of 
non  -  kettle  origin  are  considered  regional  soil  types  and  are 
covered  under  that  heading  in  this  report.  The  most  common  form 
of  swale  deposit  in  the  ridge  moraine  north  of  the  river  is 
unlike  the  special  cases  listed  above  and  is  described  below. 


The  Brookston,  Parr,  and  Blount  or  similar  soil  series 
developed  in  the  most  common  swales  in  the  ridge  moraine  north  of 
the  Eel  River  (2).  These  deposits  are  characterized  by  12  inches 
of  a  loam  or  silt  loam(A-4  to  A-6)  surface  soil  which  is  under- 
lain to  a  depth  of  about  46  inches  by  clay  loam,  silty  clay  - 
loam,  or  silty  clay(A-6  to  A-7).  Beneath  46  inches  is  found  loam 
or  sandy  loam(A-4  to  A-6)  or  clay-loam  or  silty  clay-loam( A-6  to 
A-7).  The  Parr  soil  series  is  characterized  by  a  loam  or  clay 
loam(A-4  to  A-6)  subsoil  which  extends  from  a  depth  of  about  12 
to  about  31  inches.  Loam(A-4)  is  found  beneath  31  inches  of 
dep  th . 
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Lacustral  Deposits 
Organic  Lacustrine  Plains 

Organic  lacustrine  plains  are  found  strictly  in  the  kettle  - 
kame  and  ridge  moraine  in  the  Steuben  Lake  and  Moraine  subdivi- 
sion of  the  Northern  Lake  and  Moraine  physiographic  region  north 
of  the  Eel  River  in  Whitley  County.  These  deposits  are  inferred 
to  represent  the  end  results  of  the  process  of  eu t rophicat ion 
which  took  place  in  what  were  once  relatively  shallow,  irregu- 
larly shaped  lakes  of  glacial  origin.  The  lakes  formed  in  ice 
block  depressions,  kettles,  or  in  low  -  lying  areas  left  in  the 
glacial  drift  as  the  ice  receded .  Cumulose  (organic)  drift  and 
detritus  from  surrounding  sideslopes  comprise  the  bulk  of  the 
material  which  filled  the  former  lakes.  The  process  of  eutrophi- 
cation  was  hastened  in  some  cases  by  sediment  contributed  by 
inflowing  streams.  These  streams  commonly  meander  over  the  nearly 
flat  organic  lacustrine  deposits  today,  reworking  the  sediment 
and  organic  material  and  depositing  new  alluviam.  In  many  places, 
dredged  trenches  guide  the  streams  and  help  facilitate  drainage. 
Three  organic  lacustrine  deposits  were  found  adjacent  to  the 
shores  of  existing  lakes  in  sections  10-13,  T32N,  R8E  and  sec- 
tions 9  and  10,  T32N,  RIOE  supporting  the  theory  of  the  origin  of 
these  deposits. 


Organic  lacustrine  deposits  are  characterized  by  stratified 
layers  of  sandy  silt  and  clay  sediment  which  are  overlain  by  and 
intermixed  with  peat  and  muck.  The  Edwards,  Palms,  and  Toledo   or 
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similar  soil  series  developed  on  the  organic  lacustrine  deposits 
in  Whitley  County  (2).  The  Palms  and  Edwards  soil  series  are 
characterized  by  35  inches  of  a  peat  and  muck(A-8)  surface  soil 
which  is  composed  of  55  to  75  percent  organic  matter(17).  The 
surface  soil  is  underlain  by  marl  with  shells  or  silty  clay(A-4 
to  A-6).  The  Toledo  soil  series  is  characterized  by  nine  inches 
of  an  organic  silty  clay  -  loam,  silty  clay,  or  clay  loam(A-4  to 
A-6)  surface  soil  which  is  underlain  to  a  depth  of  45  inches  by 
clay  or  silty  clay(A-7).  Organic  matter  content  of  the  Toledo 
soil  series  ranges  from  three  to  eight  percent  (17). 

Beach  Deposits 


Narrow  deposits  of  beach  sediments,  commonly  associated  with 
organic  lacustrine  deposits,  are  found  in  Whitley  County  around 
existing  lakes  of  glacial  origin  in  the  ridge  and  kettle  -  kame 
moraine  north  of  the  Eel  River.  The  beach  deposits  are  of  light 
photo  -  tone  as  opposed  to  the  darker  colored  organic  deposits 
and  are  located  on  the  fringes  of  the  lakes  on  the  aerial  photo- 
graphs. One  beach  ridge  located  in  section  9,  T32N,  RIOE  is  sur- 
rounded by  organic  lacustrine  material  while  another  ridge 
separates  two  small  lakes  in  sections  11  and  12,  T32N,  R8E.  Some 
beach  deposits,  not  associated  with  present  -  day  lakes  and 
although  undetected,  are  inferred  to  exist  on  the  fringes  of,  and 
in  some  cases  may  even  be  overlain  by  material  of  the  organic 
lacustrine  plains. 
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Field  investigations  indicate  the  beach  deposits  are  com- 
posed of  gravelly  sand  with  some  silt  but  little  clay.  The  Noble 
County  soil  survey  (2)  describes  ^lake  borders'  as  deposits  of 
stratified  coarse  to  fine  textured  calcareous  material  which  was 
exposed  when  the  water  table  in  that  county  was  lowered  by  man  - 
made  drainage  systems  some  50  to  75  years  ago.  A  similar  man  - 
made  drainage  network  connects  many  of  the  basins  and  lakes  north 
of  the  Eel  River  in  Whitley  County  with  the  natural  regional 
drainage  system  in  that  area.  Some  of  the  organic  lacustrine, 
peat  and  muck,  and  beach  deposits  in  Whitley  County  were  probably 
exposed  by  the  lowering  of  the  ground  water  table,  particularly 
those  which  do  not  border  on  existing  lakes.  Shiltz  (12)  concurs 
that  man  -  made  drainage  facilities  affected  the  ground  water 
table  as  early  as  the  late  1800's  in  Whitley  County,  exposing 
previously  submerged  lake  deposits  and  draining  low,  swampy  areas 
leaving  peat  and  muck  behind. 


No  specific  soil  series  are  given  for  the  beach  deposits  in 
Noble  County,  however,  the  Belmore,  Del  Ray,  and  Martinsville 
series  developed  on  beach  ridges  in  Allen  County  and  are  used 
herein  to  provide  a  general  description  of  the  nature  of  the 
beach  deposits  in  Whitley  County.  A  loam  or  sandy  loam(A-4  to 
A-6)  surface  soil  extends  to  a  depth  of  11  inches  and  is  under- 
lain by  a  sandy  loam  or  clay  loam(A-4  to  A-6)  to  a  depth  of  about 
28  inches(3a).  Gravelly  clay  -  loam  or  sandy  loam(A-2  to  A-6)  is 
found  between  28  and  40  inches  of  depth.  Beneath  about  40  inches 
is   gravelly   loam,  sandy  loam,  or  sand(A-l  to  A-4).   The  surface 
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soil  of  the  Del  Ray  series  is  underlain  by  a  silty  clay  -  loam  or 
silty  clay(A-6  to  A- 7)  to  a  depth  of  40  inches  (3a).  Sand  or 
loamy  sand(A-l  to  A-3)  is  found  beneath  AO  inches. 

Fluvial  Deposits 

Alluviam  Over  Organic  Lacustrine  Plains 

Where  through  -  flowing  streams  cross  organic  lacustrine 
plains  alluvial  sediment  is  deposited.  Due  to  the  ill  -  defined 
and  frequently  changing  flow  channel  boundaries  of  these  depo- 
sits, no  map  symbol  was  developed  for  them  and  they  do  not  appear 
as  delineated  engineering  soil  areas  on  the  map  which  accompanies 
this  report.  However,  a  general  soil  profile  was  developed  from 
agricultural  soil  survey  data  and  appears  on  the  left  -  hand  side 
of  the  map  which  accompanies  this  report.  One  should  expect  to 
encounter  such  deposits  and  should  look  for  and  locate  them  where 
s t ream (a  1 luvial  or  flood  plain)  deposits  are  seen  to  enter  and/or 
leave  organic  lacustrine  deposits  as  shown  on  the  map. 


The  Washtenaw,  Fulton,  Wallkill,  and  Wallkill  Variant  or 
similar  soils  developed  in  alluviam  over  organic  lacustrine  depo- 
sits in  Whitley  County(2).  The  Fulton  series  is  characterized  by 
a  fine  sandy  loam,  silty  clay  -  loam  or  loam(A-4  to  A-7)  surface 
soil  which  extends  to  a  depth  of  about  nine  inches  and  is  under- 
lain by  clay  or  a  silty  clay  -  loam(A-7).  The  surface  soil  of  the 
Washtenaw  series  is  a  loam  or  silt  loam(A-4  to  A-6)  which  is 
found   to   a  depth  about  35  inches.  The  subsoil  is  a  clay  loam  or 
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silty  clay  -  loam(A-6  to  A-7)  which  is  found  to  a  depth  of  56 
inches  and  is  underlain  by  a  loamy  soil(A-4  to  A-6).  The  Fulton 
and  Washtenaw  series  surface  soils  contain  from  three  to  eight 
percent  organic  matter.  The  Wallkill  soil  series  is  characterized 
by  18  inches  of  a  silt  loam(A-A  to  A-6)  surface  soil  which  is 
underlain  to  a  depth  of  about  42  inches  by  peat  or  muck.(A-8). 
Beneath  42  inches  is  a  silty  clay  soil(A-7).  The  Wallkill  Variant 
soil  series  develops  over  thick  deposits  of  organic  matter  and 
typically  has  a  clay  or  silty  clay(A-7)  surface  soil.  Beneath  the 
surface  soil  is  peat  and  muck(A-8). 
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PREDOMINANT  ENGINEERING  SOIL 
AREAS 
SOUTH  OF  THE  EEL  RIVER 

Glacial  (ice  -  contact)  Deposits 

Glacial  or  ice  -  contact  deposits  south  of  the  Eel  River 
include  ridge  and  ground  moraine  as  well  as  small  areas  of  kettle 
-  kame  moraine  found  adjacent  to  the  river.  The  textural  varia- 
tion of  the  ridge  and  ground  moraine  parent  materials  south  of 
the  river  is  less  than  the  mutual  variation  between  them  and  the 
generally  coarser  till  found  north  of  the  Eel  River.  Virtually 
the  same  soil  series  developed  on  high  and  low  topographic  posi- 
tions of  both  ridge  and  ground  moraine  south  of  the  Eel  River  due 
to  the  relatively  little  relief(i.e.,  generally  25  feet  or  less) 
and  little  textural  variation,  both  characteristics  of  the  Tipton 
Till  Plain.  This  observation  is  in  agreement  with  conclusions 
reached  by  Katsuyoshi  Nishimura  (18)  during  his  M.S.E.  Thesis 
work  on  the  Erie  Lobe  recessional  moraines  in  Indiana  in  the 
early  1950's.  The  soil  series  mentioned  with  regard  to  the 
engineering  soils  found  south  of  the  river  developed  on  similar 
land  form  -  parent  material  associations  and  topographic  loca- 
tions in  adjacent  Allen  and  Huntington  Counties  (3). 

Ridge  Moraine 


The  subdued  ridge  moraine  found  south  of  the  Eel  River   gen- 
erally  coincides   with   the   local  drainage  divides  and  exhibits 
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relief  which  ranges  from  about  25  to  40  feet.  This  ridge  moraine 
lacks  the  numerous  deposits  of  peat  and  muck  which  characterize 
the  moraine  north  of  the  river  and  those  found  are  scattered  ran- 
domly and  show  no  particular  association  with  either  ridge  or 
ground  moraine.  The  finer  textured(A-4  to  A-7)  till  found  south 
of  the  Eel  River  does  not  exhibit  the  effects  of  stagnant  ice 
mass  and  glacio  -  fluvial  action  found  in  the  glacial  drift  north 
of  the  river. 

The  Rawson,  Morley,  and  Glynwood  or  similar  soil  series 
developed  on  the  swells  and  knolls  of  the  ridge  moraine  in  the 
Tipton  Till  Plain  in  Whitley  County(3).  The  Rawson  and  Glynwood 
series  are  characterized  by  a  sandy  loam(A-2  to  A-4)  or  silty 
clay  -  loam  surface  soil  to  a  depth  of  about  nine  inches.  A  sandy 
clay  -  loam(A-4  to  A-6)  or  silty  clay  -  loam(A-6  to  A-7)  is  found 
from  nine  to  a  depth  of  about  36  inches  and  is  underlain  by  a 
clay  loam  or  silty  clay  -  loam  (A-6  to  A-7).  The  Morley  series  is 
characterized  by  14  inches  of  a  loam  or  silty  clay  -  loam(A-4  to 
A-7)  surface  soil  which  is  underlain  to  a  depth  of  about  28 
inches  by  clay  or  clay  loam(A-7).  Beneath  28  inches  is  a  silty 
clay  or  silty  clay  -  loam(A-6  to  A-7)  soil. 


The  Pewamo,  Mermill,  Blount,  and  Brookston  or  similar  soil 
series  are  developed  in  the  swales  of  the  ridge  moraine  south  of 
the  Eel  River(3).  The  Pewamo,  Mermill,  and  Blount  series  are 
characterized  by  a  loam,  clay  loam,  or  silt  loam(A-4  to  A-7)  sur- 
face soil  to  a  depth  of  about  10  to  12  inches.  The  Pewamo, 
Brookston,   and   Blount   surface  soils  are  underlain  by  a  clay  or 
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silty  clay  -  loam(A-6  to  A-7)  soil  to  a  depth  of  about  36  inches 
while  the  Mermill  series  surface  soil  is  underlain  by  34  inches 
of  a  loam  or  sandy  clay  -  loam  soil(A-4  to  A-7).  Beneath  about 
34  to  36  inches  is  a  clay  loam  or  silty  clay  -  loam(A-6  to  A-7) 
soil.  Organic  matter  content  of  soils  developed  in  the  swales 
ranges  from  about  two  to  five  percent(17). 

Ground  Moraine 

Wisconsinan  ground  moraine  lies  almost  entirely  south  of  the 
Eel  River  with  only  minor  inclusions  found  north  of  the  river. 
The  ground  moraine  is  nearly  flat  to  gently  undulating  with  local 
relief  that  seldom  exceeds  about  30  feet.  Drainage  is  a  problem 
in  some  areas  due  to  a  lack  of  adequate  relief  and  the  relatively 
impermeable  nature  of  the  ground  moraine  parent  material,  result- 
ing in  frequent  temporary  ponding,  particularly  during  spring 
thaw  and  after  periods  of  prolonged  or  heavy  rainfall.  Nishimura 
(18)  concurs  with  these  observations. 


The  Morley,  Glynwood,  and  Miami  or  similar  soil  series 
developed  on  the  swells  of  the  ground  moraine  and  are  character- 
ized by  a  loam,  silt  loam,  or  silty  clay  -  loam(A-4  to  A-7)  sur- 
face soil  to  a  depth  of  about  12  inches(3).  Clay,  silty  clay,  or 
silty  clay  -  loam(A-6  to  A-7)  is  found  beneath  the  surface  soil 
to  a  depth  of  approximately  28  inches.  The  Glynwood  and  Miami 
series  are  characterized  by  a  sandy  clay  -  loam,  clay  loam,  or 
silty  clay  -  loam(A-4  to  A-6)  soil  beneath  28  inches.  A  clay  loam 
or  silty  clay  -  loam(A-6  to  A-7)  is  found  beneath   28   inches   in 
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areas  of  Morley  series  soils. 

Swales  in  the  ground  moraine  of  Whitley  County  are  occupied 
by  the  Blount,  Pewamo,  and  Mermill  or  similar  soil  series(3).  The 
surface  soil  of  these  series  is  a  loam,  sandy  clay  -  loam,  or 
silty  clay  -  loam(A-4  to  A-7)  which  extends  to  a  depth  of  about  9 
to  13  inches.  The  surface  soil  of  the  Blount  and  Pewamo  series  is 
underlain  to  a  depth  of  35  inches  by  a  clay  loam  or  silty  clay 
soil(A-6  to  A-7).  The  surface  soil  of  the  Mermill  series  is 
underlain  by  a  loam  or  clay  loam(A-4  to  A-7)  soil  to  a  depth  of 
about  35  inches.  Beneath  35  inches  is  found  a  clay  loam  or  silty 
clay  -  loam(A-6  to  A-7)  for  all  three  soils. 


Nishimura  (18)  conducted  a  grain  size  analysis  of  the  parent 
material  beneath  elevated  areas  (knolls)  and  of  the  plastic  or 
second  (B)  horizon  in  depressions  of  the  Wisconsinan  till  associ- 
ated with  the  Erie  Lobe  recessional  moraines  in  northeastern 
Indiana.  The  results  of  this  study  are  shown  in  Figure  12. 
Recall  that  the  texture  of  ridge  and  ground  moraine  parent 
materials  does  not  vary  greatly  between  ridge  and  ground  moraine 
within  the  Tipton  Till  Plain,  consequently  the  grain  size  curves 
shown  may  be  taken,  in  general,  as  representative  of  their 
respective  sampling  positions  in  both  ridge  and  ground  moraine 
south  of  the  Eel  River.  Representative  grain  size  curves  for 
samples  taken  from  similar  positions  in  the  till  north  of  the 
river  would  probably  be  shifted  somewhat  to  the  left.  In  addi- 
tion, Nishimura  sites  that  dry  densities  at  optimum  water  content 

3 
range  from  about  90  to  120  lbs/ft   for  soils  and  parent  materials 
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of   the   Wisconsinan  till  found  south  of  the  Eel  River  in  Whitley 
County  (18). 
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REGIONAL  ENGINEERING  SOIL  AREAS 

Regional  engineering  soils  do  not  vary  substantially  in  tex- 
ture or  properties  north  and  south  of  the  Eel  river  and  are  found 
throughout  Whitley  County.  These  soils  developed  in  glacio  -  flu- 
vial, alluvial,  and  depressional  deposit  parent  materials.  The 
agricultural  soil  series  mentioned  developed  on  similar  land  form 
-  parent  material  associations  in  Noble,  Allen,  and  Huntington 
Counties,  Indiana  (A). 

Glacio  -  Fluvial  Deposits 

Glacio  -  fluvial  deposits  include  any  land  form  -  parent 
material  association  composed  of  glacial  drift  deposited  by 
Wisconsinan  meltwater.  Much  of  the  sediment  contained  in  these 
deposits  was  derived  directly  from  the  ice  while  some  was 
recently  deposited  till  which  was  subsequently  eroded  and  redepo- 
sited  by  the  meltwater  of  the  receding  Wisconsinan  ice  mass. 
Outwash  terraces  and  glacial  sluiceways  formed  primarily  in  front 
of  the  receeding  ice  while  kames  and  eskers  are  thought  to  have 
formed  in  contact  with  stagnant  ice  masses. 

Outwash  Terraces 


Discontinuous  outwash  terrace  deposits  are  found  adjacent  to 
the  Eel  River  along  its  entire  course  in  Whitley  County.  The 
outwash  terraces  are  more  common  and  increase  in  size  downstream 
toward   the  Kosciusko  County  Line,  reaching  a  width  of  nearly  3/4 
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of  a  mile  in  sections  4,  5,  6,  and  7,  T30N,  R8E.  Elsewhere,  the 
outwash  terraces  are  generally  less  than  1/4  mile  in  width  and 
are  less  continuous,  commonly  crossed  or  partially  crossed  by 
tributaries  of  the  Eel  River.  The  outwash  terraces  are  located 
above  the  flood  plains  and  recent  river  terraces  and  below  the 
surrounding  ridge,  kettle  -  kame,  and  ground  moraine  and  any 
associated  water  -  reworked  till  (subsequently  discussed). 

The  outwash  terrace  deposits  in  Whitley  County  are  coarse 
textured,  composed  primarily  of  rounded  sand  and  gravel  with  some 
silt  and  clay  in  the  weathered,  near  -  surface  portion  of  the 
soil  profile.  Gravel  content(by  weight)  in  the  underlying  parent 
material  ranges  from  less  than  5  to  more  than  70  percent(4).  Con- 
tent of  rock  fragments  three  inches  in  size  and  greater  ranges 
from  0  to  15  percent  (17).  Clay  content  in  the  B  -  horizon  ranges 
from  about  5  to  35  percent. 


Agricultural  soil  series  found  on  outwash  terrace  deposits 
in  Noble,  Allen,  and  Huntington  Counties  include  the  Warsaw,  Osh- 
temo,  Fox,  Homer,  Brady,  and  Gilford(4).  The  surface  soil  of  the 
Brady,  Gilford,  Homer,  and  Fox  series  is  a  sandy  loam  or  silt 
loam(A-2  to  A-4)  which  extends  to  a  depth  of  about  11  inches.  The 
subsoil  of  the  Fox,  Homer  and  Gilford  series  is  a  silty  clay  - 
loam  or  clay  loam(A-6  to  A-7)  or  fine  sandy  loam(A-2-4)  found 
from  11  to  25  inches.  From  25  to  about  40  inches  is  a  clay 
loam(A-6)  or  sand  or  sandy  clay  -  loam(A-2  to  A-4)  which  is 
underlain  by  gravelly  -  sandy  loam,  sandy  gravel,  or  gravelly 
sand(A-l   to   A-3).   The   Warsaw   and   Oshtemo   soil   series   are 
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characterized  by  a  silt  loam  or  sandy  loam(A-2  to  A-4)  surface 
soil  to  a  depth  of  14  to  17  inches.  The  subsoil  of  the  Warsaw, 
Oshtemo,  and  Brady  series  is  a  gravelly  loam,  sandy  loam,  or 
sandy  clay  -  loam(A-2  to  A-6)  which  extends  from  a  depth  of  17 
inches  to  about  35  inches.  Beneath  35  inches  is  gravelly  sand, 
loamy  sand,  or  sandy  loam(A-l  to  A-3). 

Generally  speaking,  the  surface  soil  of  the  outwash  terraces 
is  a  silt  loam  or  sandy  loam(A-2  to  A-4)  which  extends  to  a  depth 
of  about  10  to  17  inches.  The  soil  of  the  B  -  horizon  or  zone  of 
clay  accumulation  is  commonly  a  sandy  loam,  sandy  clay  -  loam,  or 
clay  loam(A-2  to  A-7)  ranging  in  depth  from  17  to  35  inches.  The 
underlying  parent  material  is  generally  gravelly  sand,  sandy 
gravel,  or  gravelly  -  sandy  loam(A-l  to  A-3). 

Sluiceways  over  Terraces 


Although  not  common,  sluiceways  and  sluiceway  -  like  streams 
do  meander  over  outwash  and  recent  river  terraces  as  well  as 
water  -  reworked  till  in  Whitley  County.  These  sluiceways  may  be 
of  meltwater  origin  or  they  may  be  associated  with  present  day 
streams.  The  soil  profiles  of  small  streams  with  well  developed 
channels  which  are  shown  crossing  terraces  on  the  map  which 
accompanies  this  report  and  the  less  well  defined,  transient  flow 
channels  of  streams  which  are  shown  entering  but  not  crossing 
terraces  are  similar  to  the  general  profile  developed  from  the 
pedalogical  soil  series  data  for  sluiceways  over  terraces.  The 
profile  shown  on  the  engineering   soils   map   of   Whitley   County 
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engineering   soils   map   is  representative  of  both  sluiceways  and 
small  stream  channels  over  terrace  deposits. 

The  Oshtemo(  loamy  substratum  ),  Rensselaer  Variant,  Sebewa, 
and  Whitaker  Variant  pedalogical  soil  series  developed  on  sluice- 
way and  small  stream  deposits  over  terraces  In  adjacent  Noble, 
Allen,  and  Huntington  Counties(4).  The  Oshtemo ,  Sebawa,  and  Whi- 
taker Variant  soils  are  characterized  by  8  to  14  inches  of  a 
loam,  sandy  loam,  or  silty  clay  -  loam(A-2  to  A-4)  surface  soil 
which  is  underlain  to  a  depth  of  36  to  56  inches  by  a  sandy  clay 
-  loam,  sandy  loam,  or  gravelly  clay  -  loam(A-2  to  A-6)  subsoil. 
The  subsoil  is  underlain  by  sand,  gravelly  sand,  or  gravelly 
sandy  loam(A-l  to  A-3).  The  surface  soil  of  the  Rensselaer  Vari- 
ant soil  series  is  a  loam  which  extends  to  a  depth  of  about  10 
inches.  A  clay  loam(A-6  to  A-7)  subsoil  extends  to  a  depth  of 
about  16  inches  and  is  underlain  by  fine  sandy  loam  or  fine 
sand(A-2  to  A-4)  to  approximately  60  inches.  Gravel  content 
ranges  up  to  10  percent  in  the  developed  soil  profile(17). 

Glacial  Sluiceways  over  Till 


Glacial  sluiceways  over  till  are  found  throughout  Whitley 
County.  Those  to  the  north  of  the  Eel  River  are  typically  short 
(ie.,  less  than  1.5  miles  in  length)  and  are  commonly  associated 
with  present  day,  interbasin  overflow  channels,  while  those  to 
the  south  of  the  river  are  as  much  as  five  miles  long  and  are 
associated  with  streams,  particularly  in  their  upper  reaches  near 
the  drainage  divides.  Although  the  course  of  the  Eel   River   once 
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acted  as  a  giant  sluiceway,  the  author  herein  differentiates  it 
from  the  numerous  smaller  sluiceways  over  till  found  in  Whitley 
County  based  on  size  and  the  greater  textural  variation,  particu- 
larly laterally,  within  the  Eel  River  Valley  deposits.  The 
sluiceways  shown  on  the  engineering  soils  map  within  ridge,  ket- 
tle -  kame,  and  ground  moraine  may  not  all  be  water  courses 
formed  primarily  by  meltwater,  however,  they  were  mapped  as  such 
based  on  sampling  experience  and  color  tone,  textural  pattern, 
relief,  and  location  with  respect  to  the  surrounding  deposits  on 
the  aerial  photographs. 


The  Aubbeenaubbee ,  Crosier,  Rensselaer,  and  Haskins  agricul- 
tural soil  series  developed  on  glacial  sluiceway  sediment  over 
till  in  adjacent  Noble,  Allen,  and  Huntington  Counties(4),  and 
are  similar  to  soils  developed  on  sluiceways  in  Whitley  County. 
The  surface  soil  of  these  series  is  charact eris t icly  a  loam, 
loamy  sand,  or  fine  -  sandy  loam(A-2  to  A-6)  which  extends  to  a 
depth  of  about  11  inches.  The  texture  of  the  subsurface  soils 
varies  greatly  with  depth,  indicative  of  shallow  water,  stream  - 
like  deposition.  From  11  to  about  25  to  30  inches  is  a  loam, 
clay  loam,  or  silty  clay  -  loam(A-6  to  A-7)  where  Crosier  or 
Rensselaer  soils  are  found.  In  areas  of  Aubbeenaubbee,  Haskins, 
or  similar  soils,  the  subsoil  is  a  loam  or  sandy  loam(A-2  to  A-6) 
which  extends  to  a  depth  of  about  22  to  31  inches.  Beneath  a 
depth  of  31  inches  is  found  clay  loam,  silty  clay  -  loam,  or 
sandy  clay  -  loam(A-4  to  A-6)  which  contains  intermixed  layers  of 
loam  or  sandy  loam(A-2  to  A-4). 
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Kames  and  Eskers 

Kames  and  eskers  are  fluvial  deposits  of  glacial  origin 
which  are  thought  to  form  in  association  with  stagnant  ice 
masses.  Kames  are  rounded  knolls  to  irregularly  shaped  mounds  of 
meltwater  sands  and  gravels.  Eskers  are  relatively  long,  narrow, 
sinuous  ridge  -  like  deposits  of  glacio  -  fluvial  sand  and 
grave  1 . 

Kames  are  far  more  numerous  north  of  the  Eel  River  in  Whit- 
ley County  and  rise  as  much  as  60  to  80  feet  above  the  local  base 
level  while  the  few  found  south  of  the  river  are  confined  pri- 
marily to  the  small  areas  of  ridge  and  kettle  -  kame  moraine 
adjacent  to  the  river.  Although  relatively  prominent  sandy  knolls 
exist  in  the  Tipton  Till  Plain  region  of  Whitley  County,  none 
were  determined  to  be  sand  and  gravel  deposits  of  glacio  -  flu- 
vial origin.  North  of  the  river,  kame  -  like  knolls  are  so 
numerous  that  differentiating  them  from  the  true  kames  on  the 
aerial  photographs  was  not  always  possible  and  field  varification 
was  impractical.  Consequently,  only  the  most  prominent  knolls 
were  mapped  as  kames  and  some  of  these  may  not  be  true  kames  due 
to  the  lack  of  field  varification  time  while  some  kames  may  have 
gone  unidentified. 


Eskers  are,  in  general,  less  common  than  kames  and  are  usu- 
ally much  longer  than  they  are  wide  and  rise  only  about  20  to  40 
feet  above  the  surrounding  land  surface.  Several  small  eskers,  or 
coarse   textured   esker   -   like  features  ranging  up  to  about  1/2 
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mile  in  length  are  found  in  Whitley  County.  The  most  prominent 
of  these  are  located  in  the  following  sections:  section  6,  T32N, 
R9E;  sections  26  and  36,  T32N,  R8E,  and  section  16,  T31N,  RIOE. 

Similar  soils  develop  on  kames  and  eskers.  The  Boyer,  Casco, 
Fox,  and  Oshtemo  soil  series  developed  on  kames  and/or  eskers  in 
Noble  County  to  the  north  of  Whitley  County(2).  The  Boyer  and 
Oshtemo  series  are  characterized  by  18  inches  of  a  loam  or  sandy 
loam(A-l  to  A-4)  surface  soil  which  is  underlain  to  a  depth  of 
about  34  inches  by  loam,  sandy  clay  -  loam,  or  gravelly  -  sandy 
loam(A-2  to  A-6).  Gravelly  sand,  sandy  loam,  and  gravel(A-l  to 
A-3),  the  parent  materials  of  kames  and  eskers  are  found  beneath 
the  subsoil.  The  Casco  soils  series  is  similar  to  the  Boyer  and 
Oshtemo  series  and  is  characterized  by  eight  inches  of  a  loam, 
sandy  loam,  or  gravelly  -  sandy  loam(A-l  to  A-4)  surface  soil.  A 
clay  loam,  sandy  clay  -  loam,  or  gravelly  loam  (A-2  to  A-7)  sub- 
soil extends  to  a  depth  of  about  17  inches  and  is  underlain  by 
stratified  sand  and  gravel(A-l  to  A-3).  The  surface  soil  of  the 
Fox  series  is  a  sandy  loam  or  gravelly  loam(A-2  to  A-6)  which 
extends  to  a  depth  of  11  inches.  Silty  clay  -  loam,  silt  loam, 
or  clay  loam(A-6  to  A-7)  is  found  from  11  to  22  inches  and  is 
underlain  to  a  depth  of  34  inches  by  clay  loam,  loam,  or  sandy 
clay  -  loam(A-2  to  A-7).  Beneath  34  inches  lies  the  stratified 
sand  and  gravel  (A-1  to  A-3)  parent  material  of  the  kame  or 
eske  r . 


Soil  slopes  range  from  0  to  70  percent  or  more  on  kames   and 
eskers(17).    The   Boyer,   Casco,   Oshtemo,  and  Fox  surface  soils 
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contain  up  to  15  percent  gravel  and   10   percent   rock   fragments 
larger  than  three  inches  by  weight. 

Fluvial  Deposits 
Flood  Plains 


Flood  plains  are  found  along  the  Eel  River  and  its  major 
tributaries,  particularly  Spring  Creek,  Clear  Creek,  the  Blue 
River,  and  Sugar  Creek  in  Whitley  County,  Indiana.  The  flood 
plains  range  from  less  than  200  feet  in  width  to  as  much  as  a 
half  a  mile  at  the  junctions  of  the  major  streams.  The  flood 
plains  generally  decrease  in  width  toward  the  drainage  divides, 
in  some  places  narrowing  to  sluiceway  -  like  channels  and  com- 
monly cross  deposits  of  peat  and  muck  or  organic  lacustrine 
plains  . 

Flood  plain  soils  are  primarily  composed  of  silt,  clay  and 
fine  sand  and  generally  exhibit  poorly  defined  soil  horizons 
while  the  parent  material  commonly  contains  coarse  sand  and  some 
gravel.  The  Eel,  Genesee,  Shoals,  and  Sloan  soils  developed  on 
the  flood  plains  in  surrounding  counties  and  are  all  character- 
ized by  similar  soil  texture  and  profile  de ve lopment ( A ) .  The  sur- 
face soil  and  subsoil  of  the  Eel,  Genesee,  and  Shoals  soil  series 
is  a  silt  loam,  loam,  or  silty  clay  -  loam(A-4  to  A-6)  which 
extends  to  a  depth  of  about  34  inches.  Beneath  34  inches  is  a 
silt  loam,  silty  clay  -  loam,  or  fine  sandy  loam(A-4  to  A-6).  The 
Sloan  series  is  characterized  by  a  loam,  silt   loam,   or   clay   - 
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loam   (A-4   to   A-7)   soil   to  a  depth  of  about  45  inches  beneath 
which  is  found  gravelly  -  fine  sandy  clay  -  loam  or  silty  clay 
loam(A-4  to  A-6). 

Permeability  of  the  flood  plain  soils  is  generally  poor  to 
moderate,  ranging  from  about  0.2  to  2.0  inches  per  hour  in  the 
developed  soil  profile  (17).  The  flood  plain  soils  contain  from 
10  to  35  percent  clay  by  weight  and  are  typically  characterized 
by  plasticity  indecies  that  range  from  3  to  about  20. 

Recent  River  Terraces 

Recent  river  terrace  deposits  are  located  adjacent  to  the 
flood  plains  of  present  day  streams  and  are  composed  of  recently 
eroded  and  redeposited  sediment  and  reworked  glacio-f luvial 
material  left  by  the  Wisconsinan  meltwaters.  These  deposits  are 
found  along  the  Eel  River  and  its  major  tributaries.  The  recent 
river  terraces  are  located  above  the  flood  plains  and  below  the 
outwash  terraces  topographically  and  are  commonly  associated  with 
areas  of  water  -  reworked  till. 


The  sand,  silt,  and  gravel  parent  material  of  the  recent 
river  terraces  is  similar  to  that  of  the  outwash  terraces, 
although  the  sediment  may  be  more  rounded,  better  sorted,  and  the 
average  particle  size  somewhat  smaller.  Consequently,  the  soils 
which  developed  on  both  types  of  terraces  are  similar,  however, 
the  outwash  terrace  soils  are  generally  leached  of  clay  and 
weathered  to  a  greater  depth  due  to   the   greater   age   of   their 
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parent  material. 

The  Fox,  Westland,  Rensselaer,  and  Plainfield  or  similar 
soil  series  developed  on  the  recent  river  terraces  in  Whitley 
County(4).  The  Westland,  Fox,  and  Rensselaer  series  are  charac- 
terized by  a  loam,  silt  loam,  or  silty  clay  -  loam(A-4  to  A-7) 
surface  soil  to  a  depth  of  about  11  to  15  inches.  Between  15  and 
about  40  inches  is  found  clay  loam,  silty  clay  -  loam,  or  sandy 
clay  -  loama(A-4  to  A-7)  which  is  underlain  by  fine  sand,  sandy 
gravel,  or  sandy  clay  -  loam(A-l  to  A-4).  The  Westland  soil 
series  is  characterized  by  clay  loam  or  gravelly  clay  -  loam(A-6 
to  A-7)  from  15  to  about  50  inches  of  depth  which  is  underlain  by 
stratified  sand  and  gravel(A-l  to  A-3).  The  entire  soil  profile 
of  the  Plainfield  series  consists  of  sand,  loamy  sand,  and  fine 
sand(A-l  to  A-3). 

Permeability  of  the  recent  river  terrace  deposits  ranges 
from  0.2  to  2.0  inches  per  hour  for  the  surface  soil  profile  and 
up  to  20.0  inches  per  hour  for  the  underlying  parent 
mate  rial ( 1 7 ) .  Gravel  content  ranges  from  5  to  35  percent  by 
weight  while  fragments  larger  than  three  inches  compose  from  zero 
to  10  percent  of  the  recent  river  terrace  material. 

Water  -  Reworked  Till  Deposits 


Areas  of  water  -  reworked  till  are  found  throughout  Whitley 
County  where  water  intermittently  flows  over  ridge,  ground,  or 
kettle  -  kame  moraine.  These  deposits  are  the  result  of   a   sheet 
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wash  or  scouring  effect  wherein  the  fines  are  removed  and  little 
deposition  occurs,  resulting  in  terrain  which  exhibits  the 
rounded  form  of  land  over  which  water  occasionally  flows  and  a 
surface  soil  which  is  somewhat  coarser  than  that  of  the  surround- 
ing unaffected  land.  Water  -  reworked  till  is  located  above  the 
flood  plains  and  any  recent  river  or  outwash  terraces  and  is 
associated  with  stream  coarses  and  sluiceway  channels  in  Whitley 
County,  particularly  at  sharp  bends  or  narrow  points  where  over- 
flow channels  develop  and  at  the  junctions  of  major  streams. 
Large  areas  of  water  -  reworked  till,  up  to  3/4  of  a  mile  wide, 
are  found  at  the  junction  of  the  Eel  River  with  Stony  and  Sugar 
Creeks  and  with  Spring  and  Clear  Creeks  and  the  Blue  River.  The 
largest  areas  are  probably  remnant  effects  of  Wisconsinan  meltwa- 
ter  which  scoured  the  valley  walls  during  peak  periods  of  post  - 
glacial  flooding. 

Soils  which  developed  in  areas  of  water  -  reworked  till  are 
similar  to  sluiceway  soils  and  include  the  Aubbeenaubbee  and  Ras- 
kins or  similar  soil  series(4).  These  soils  are  characterized  by 
10  inches  of  a  loamy  sand  or  fine  sandy  loam(A-2  to  A-4)  surface 
soil  which  is  underlain  by  loam  or  sandy  loam  (A-2  to  A-6)  to  a 
depth  of  about  26  inches.  Beneath  26  inches  is  found  clay  loam, 
sandy  clay  -  loam  or  silty  clay  -  loam(A-4  to  A-6). 


Slopes  range  from  about  zero  to  six  percent  in  areas  of  till 
which  are  frequently  reworked  by  water,  however,  valley 
sideslopes  which  are  intermitent ly  scoured  by  water  may  be  as 
steep   40  percent  or  greater(4).  In  general,  the  till  affected  by 
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the  water  reaches  to  a  depth  of  only  about  two  to  three  feet  and 
is  characterized  by  a  permeability  of  0.6  to  6.0  inches  per  hour. 
The  permeability  of  the  underlying  till  ranges  from  about  0.2  to 
only  about  2.0  inches  per  hour(17). 

Depressional  Deposits 

Peat  and  Muck 

Deposits  of  peat  and  muck,  although  found  primarily  north  of 
the  Eel  River,  are  scattered  throughout  Whitley  County  in  depres- 
sional areas.  Deposits  of  peat  and  muck  located  in  kettle  -  kame 
moraine  are  considered  primarily  of  kettle  origin,  while  most 
others  developed  in  depressions  of  inconsequential  origin. 
SapricC  organic  )  soils  are  found  primarily  in  the  kettle  -  kame 
and  ridge  moraine  north  of  the  Eel  River  and  are  commonly  associ- 
ated with  organic  lacustrine  plains  and  glacial  lakes  in  that 
region.  South  of  the  river,  the  deposits  of  peat  and  muck  are 
apparently  distributed  randomly,  exhibiting  little  or  no  associa- 
tion with  either  ridge  or  ground  moraine,  or  any  other  land  form. 
Peat  and  muck  is  commonly  found  in  low  -  lying  areas  along  exist- 
ing streams  and  old  sluiceway  channels  in  Whitley  County.  Many  of 
the  peat  and  muck  areas  are  drained  and  used  for  agricultural 
purposes.  Other  drained  areas  are  put  to  commercial  use  for  the 
growing  of  sod  for  landscaping  and  as  source  areas  of  organic 
matter  for  potting  and  backyard  gardening  use. 


The  Palms,  Houghton,   and   Adrian   or   similar   soil   series 
developed   in  deposits  of  peat  and  muck  of  non  -  kettle  origin  in 
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Whitley  County(4).  The  Palms  and  Adrian  series  are  probably  more 
characteristic  of  such  deposits  and  typically  exhibit  a  sapric 
surface  soil(  peat  and  muck  ,  A-8)  to  a  depth  of  about  35  inches. 
The  Adrian  series  is  characterized  by  a  sandy(A-3)  subsoil  while 
the  organic  surface  soil  of  the  Palms  series  is  underlain  by  clay 
loam,  silty  clay  -  loam,  or  fine  -  sandy  loam(A-4  to  A-6).  The 
Houghton  soil  series,  though  more  typical  of  the  deeper  kettle 
organic  deposits,  is  found  in  other  deposits  of  cumulous  drift  as 
well.  It  is  characterized  by  peat  and  muck(A-8)  which  reaches  to 
a  depth  of  66  inches  or  more  and  is  underlain  by  the  parent 
material  of  the  surrounding  land  form.  The  content  of  organic 
matter  in  these  deposits  ranges  from  about  55  to  more  than  75 
percent(17). 

Highly  Organic  Topsoil 

Deposits  of  highly  organic  topsoil  are  found  randomly  scat- 
tered throughout  Whitley  County  in  shallow  swales  in  the  glacial 
till  of  the  ridge,  kettle  -  kame  and  ground  moraine.  Highly 
organic  topsoil  is  commonly  associated  with  low  -  lying  areas 
along  stream  courses  and  is  also  found  on  the  fringes  of  organic 
lacustrine  plains,  lakes,  and  deposits  if  peat  and  muck. 


The  Milford,  Toledo,  and  Pewamo  or  similar  soil  series 
developed  in  deposits  of  peat  and  muck  in  Whitley  County(4).  The 
Toledo  and  Milford  series  are  associated  with  lacustrine  deposits 
and  are  characterized  by  silty  clay  -  loam,  clay  loam,  silty 
clay,  and  silt  loams(A-6  to  A-7)  throughout  their  profiles.  Sandy 
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loams(A-4)  occur  as  lenses  within  these  soil  series,  particularly 
beneath  the  upper  30  to  A5  inches  or  so.  The  Pewamo  series 
develops  primarily  in  large  depressions  in  ground  and  ridge 
moraine  and  is  characterized  by  silt  loam,  clay  loam,  or  silty 
clay  -  loam(A-6  to  A-7)  soil  throughout  the  profile.  The  Pewamo 
series  is  similar  in  many  respects  to  the  Milford  and  Toledo 
series,  however,  it  lacks  the  stratified  lenses  of  sandy  loam 
which  are  characteristics  of  the  sheet  -  wash  effect  and  the 
lacustrine  depositional  environment  associated  with  the  parent 
material  of  the  Milford  and  Toledo  soil  series.  Organic  matter 
content  ranges  from  three  to  about  six  percent  or  more  in  depo- 
sits of  highly  organic  topsoil(17). 
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Miscellaneous  Soil  Areas 
Slackwater  Lacustrine  Over  Outwash 

A  small  area  (less  than  1/4  square  mile)  in  the  southeast 
corner  of  the  county  along  the  Little  Wabash  River  is  apparently 
a  rather  complex  assemblage  of  poorly  stratified  lacustrine 
silts,  clays,  and  fine  sands  over  granular  Wisconsinan  outwash. 
D.  G.  Shurig(22)  notes  that  borings  along  I  -  69  in  Allen  County 
along  the  southern  valley  wall  of  the  Little  Wabash  River  indi- 
cate a  clay  or  clay  loam  soil  extends  to  a  depth  of  about  six 
feet  and  is  underlain  by  sand  or  loamy  sand.  The  Lenawee  and 
Montgomery  pedalogical  soil  series  are  found  on  the  slackwater 
lacustrine  plain  as  identified  on  the  Allen  County  (agricultural) 
Soil  Survey ( 3a ) . 


This  author  interpreted  the  area  between  the  Little  Wabash 
River  and  its  northern  valley  wall  (in  Whitley  County)  on  the 
aerial  photographs  as  more  of  a  flood  plain  -  like  deposit.  How- 
ever, due  to  a  lack  of  borehole  information  and  the  adopted  map- 
ping format  which  necessitates  the  correlation  of  all  mapping 
units  across  county  lines,  the  standard  lacustrine  symbol  is 
shown  on  the  Whitley  County  map  from  the  northern  valley  wall  of 
the  Little  Wabash  River  to  the  southeast  corner  of  the  map. 
Shurig  notes  that  the  Little  Wabash  River  Valley  once  acted  as  a 
major  meltwater  channel  at  the  end  of  the  Wisconsinan  glaciation, 
resulting  in  the  large  valley  seen  and  leaving  only  the  underfit 
stream  known  as  the  Little  Wabash  River  which  occupies  the  valley 
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today.  The  borehole  information  available  for  the  southern  valley 
wall  of  the  Little  Wabash  certainly  indicates  lacustrine  deposi- 
tion of  some  form,  probably  slackwater  in  nature.  The  agitated 
depositional  mode  of  a  shallow  -  water,  slackwater  lacustrine 
environment  may  explain  the  current  marks  observed  on  the  aerial 
photographs.  The  'ebb  and  flow'  -  like  motion  of  water  in  an 
area  of  slackwater  deposition  and  the  intermittent  periods  of 
relatively  high  energy  flow  during  times  of  flooding  are  probably 
responsible  for  the  current  markings  seen  on  the  aerial  photo- 
graphs . 

Soil  Borings 

Roadway  soil  survey  borehole  information  for  Whitley  County 
was  sparse,  confined  primarily  to  areas  of  alluvial  deposition 
where  soil  profile  information  was  needed  for  bridge  replacement 
and  repair  work.  The  borehole  information  available  was  not 
referred  to  in  the  development  of  the  general  soil  profiles  and 
descriptions  of  the  flood  plain  and  terrace  deposits  in  the 
report  due  to  the  high  variability  of  alluvial  soils  both 
laterally  and  ve r t i ca lly ( i . e . ,  the  soil  information  is  site  - 
specific).  However,  the  alluvial  borehole  data  found  is  tabulated 
in  Appendix  A  in  the  back  of  this  report  as  a  supplement  to  the 
general  descriptions  and  engineering  characteristics  of  the  flood 
plain  and  terrace  deposits  found  in  the  text  of  the  report  and  in 
Appendix  B,  respectively. 


Some  soil  borings  were  made  along  S.R.  30  mear   the   central 
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portion  of  the  county  where  a  small  landslide  occurred.  The  bor- 
ings indicated  a  two  to  three  foot  thick  layer  of  peat  and  muck 
at  a  depth  ranging  from  about  eight  to  14  feet  which  was 
sandwiched  between  stratified  glacial  sands  and  gravels.  A  sta- 
bility analysis  concluded  failure  occurred  along  the  weak,  highly 
compressive  zone  of  peat  and  muck. 

Sand  and  Gravel  Pits 

Sand  and  gravel  pits  found  on  the  1951  aerial  photographs 
are  identified  on  the  accompanying  map  by  the  symbol  shown  under 
miscellaneous  on  the  map  legend.  Most  of  the  pits  were  located 
along  the  Eel  River  and  increased  in  number  toward  the  Kosciusco 
County  Line.  Sand  and  gravel  pits  were  also  found  along  Spring 
Creek  and  the  Blue  River  and  were  clustered  downstream  from  their 
junctions  with  the  Eel  River.  In  general,  the  pits  on  the  smaller 
tributaries  and  on  the  flood  plain  of  the  Eel  River  probably  pro- 
duced primarily  sand  while  those  on  recent  river  and  outwash  ter- 
races yielded  greater  amounts  of  gravel. 


Many  of  the  pits  shown  on  the  map  may  no  longer  be  in  opera- 
tion and  pits  opened  after  1951  are  not  shown.  However  the  pits 
shown  on  the  map  indicate  where  sand  and  gravel  were  found  in  the 
past  and  where  this  valuable  construction  material  may  likely  be 
found  in  the  future.  L.  C.  Ward(19)  claimed  an  extensive  deposit 
of  sand  and  gravel  underlies  much  of  Whitley  County  beneath  a 
blanket  of  till  which  ranges  up  to  100  feet  or  more  in  thickness. 
The   literature   review  conducted  during  the  course  of  this  study 
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yielded  no  further  documentation  supporting  Ward's  claim  and  the 
author  found  no  surficial  evidence  in  the  field  suggesting  such 
an  extensive  deposit  of  sand  and  gravel  exists  in  Whitley  County, 
however,  lack  of  field  evidence  and  supportive  literature  does 
not  necessarily  mean  that  such  a  subsurface  deposit  does  not  in 
fact  exist.  Further  investigation  is  needed  to  varify  or  nullify 
Ward's  claim  and  such  a  study  will  not  likely  be  undertaken  until 
the  extensive  near  -  surface  deposits  of  sand  and  gravel  deposits 
are  exhausted,  which  probably  won't  take  place  for  quite  some 
time. 

Boulder  Belt 

J.  H.  Shiltz(13)  identified  an  area  in  the  east  -  central 
part  of  Whitley  County  wherein  boulders  appeared  to  be  far  more 
numerous  than  elsewhere  in  the  county.  The  boulders  ranged  up  to 
six  feet  in  diameter  and  were  most  commonly  granitic  in  origin. 


The  boulder  belt,  as  Shiltz  defined  it,  is  about  one  half  to 
one  mile  in  width  and  stretches  from  section  34,  T32N,  RIOE  in  a 
southwesterly  direction  to  section  32,  T31N,  RIOE,  a  distance  of 
about  seven  mlles(13).  Shiltz  additionally  observed  intermittent 
evidence  indicating  the  belt  extends  further  in  a  southwesterly 
direction.  The  author  found  that  cobbles  and  boulders  are  gen- 
erally more  numerous  north  of  the  Eel  River,  particularly  on  the 
knolls  in  the  ridge  and  kettle  -  kame  moraine.  However,  he  was 
not  aware  of  Shiltz's  'boulder  belt'  at  the  time  of  his  field 
trip  and  is  unable  to  herein  independently  varify  its  presence  in 
Wh  i t ley  County . 
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Appendix  A.   Engineering  Properties  and  Characteristics  of  Selected 

Representative  Pedological  Soil  Series  for  the  Engineering 
Soil  -  Land  Form  Associations  of  Whitley  County,  lndiana(17). 


Pedalogical  soil  series  for   land   form 
associations  north  of  the  Eel  River. 


parent   material 


Land  Form 


Topographic  Posi  t ion 


Rep  resent  at  ive 
Pedalogical  Soil  Series 


Kettle  -  Kame 
Moraine 


high(till  Knob) 
low(kettle) 


Rawson  Variant 
Hought  on 


Ridge  Moraine 


high 
low 


Rawson  Variant 
Parr 


Organic  Lacustrine 
Plain 


low 


Edwards 


Alluvium  over  Organic     low 
Lacustrine  Plain 


Wallkill 

(clayey  substratum) 


Beaches 


high 


Belmore 


Pedalogical  soil  series  for   land   form 
associations  south  of  the  Eel  River. 


parent   material 


Land  Form 


Topographic  Position 


Rep  resent  at ive 
Pedalogical  Soil  SerJ 


Ridge  Moraine 


high 
low 


Mor  ley 
Blount 


Ground  Moraine 


high 
low 


Mor ley 
Pewamo 


Slackwater  Lacustrine 
Plain  over  Outwash 
Valley  Train 


low 


Mont  gomery 

(gravelly  substratum^ 
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Pedalogical    soil    series    for       Regional       land       form 
material    associations. 


Land  Form 


Topographic  Posi  t  ion 


parent 


Representative 
Pedalogical  Soil  Series 


outwash  terrace 

sluiceway  over  till 

sluiceway  over  terrace 

kames  and  eskers 

flood  plains 

recent  river  terraces 

water  -  reworked  till 

peat  and  muck 

highly  organic  topsoil 


intermediate 

low 

low 

high 

low 
low  intermediate 
high  intermediate 

low 

low 


Warsaw 

Aubbeenaubbee 

Sebewa 

Cas  CO 

Eel 

Plainfield 

Raskins 

Houghton 

Pewamo 
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4ERIC    OCM?«0U*LFSi 


FINE-LOiKT.     MIXEO.    MESIC 
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ELL  OmiNCO  SOILS  FOXHCD  IN  LO«'T  OVt«  C'iVCLLT.  SINOT  »N0  LO»>^r  SFDIIENTS  ON 
INS.  THE  SUBFICE  L»TEB  IS  CI  i  RH  r,R»TISH  B»OWN  L0»»(  7  INCHES  THICK.  THE  SU3SU»F*CC 

THICK.  THE  SUBSOIL  IS  TACK  BROWN  SINOY  CL»T  L0»H  «H0  &P»VELLT  S*NOT  CLIT  LOi"  Ji 
SOWN  CB4VELLT  LO*M  »N0  CRAVCLLT  S4N0T  LOi".  SLOPES  RlNCr  FROt  0  TO  50  PE«CENT. 


POTENT 'L I 
FPOST  I 
JCTiCN_l 


S»V!T«BT    nCILinCS 

CO'iSTRUCTJON     HATERI4L 

i                        :   o-i5t:   srvERt-oooB   filter 

IStP'IC    TINK     1    15M;    StVE»C-SLOPEtPOOR    FILTEh 
1    4BS0RPTI0N    I 

1                                   1     0-15i:     GOOD                                                                                            ! 
1     15-J5J:     FAIR-SLOPL                                                                         1 

;  ROADFiLL  :  ?5«t:  poor-slope  ,  i 
:                        1                                                                                      1 

1                                 1    0-7S:    SCVERE-SELPACE 

1         SCWIGE         1     7«'.:    5CvC»r-SL0PE.SEEF«CC 

1         L»G00N         1 

:       iPt»'          ! 

;  ;  IMPBOBABLE-Excrss  fincs  i 
1                        1                                                                                      1 

1              SAND              !                                                                                                                                        1 

1                                1    0-15i:    SCVCRE-SCEP4GE 

!       SA'aTiRT       !    n«i:    SEvlRC-SCFPlGE.rLPPE 

1       L»NDF1LL       1 

1        (TRENCH)        1 

;                                 :     IfPROBsELE-ClCCSS    FINES                                                       I 

\  1  ; 
:       gravel       I                                                                                      1 

!                                      i                                                                                                                                        t 

1                                 :    0-15t:    SCVERE-SCEPIGE 

I       SINITIRY       1    15M:    SEvtRC-SLOPL.SEEPiCC 

1       L»NOFILL       ! 

1       iiRci)       : 

1                        :    o-i5t:   poor-thin  later. small  stones                  i 

:                                 1     15'i:    POOR-SLOPEi  IHIN    LATER, small    STONES            1 

1     lOPSoiL       ;                                                                                      1 

1                                   !     0-Pi:    GOOD 

:       o»iLT         :  r-i5t:  fiir-slopc 
1   covcR  FOP     :   i5*x:   poor-slopc 

1        UNOFILL        1 

: 

!                                                              WATER    MANiCf"CNr 

:                        !    0-m:   severe-seepage                                              i 

!  POND  !  8»t:  SEVCRE-SCEPA&r, SLOPE  t 
1  RCrCRVOlR  !  1 
1             AREA             :                                                                                                                              1 

:                          !                                                                                           1 

DUILOING    SITE    DEVELOPMENT 

1                                !     l)-i>i;    SLIGHT 

1       5M»LLCV         1    P-15i:    "O'lfRtTr-SLOPE 

icxc»v»TiONs   :   \?"i:   scvere-slope 

:                                 ISEVERC-SEEPAGE.IMIING                                                            '• 

lEMBANKMCNTS      1                                                                                                                                                     " 

!  DIKES  ASO  1  1 
:  levees  1  1 
;                         1                                                                                           1 

1   0-pt:   ?Lr.Ht 

t    OwCLLINfS       !    8-15i:    XOnE«»TC-SLOPC 
t       WITHOUT          1    15«i:    SEVfRE-SUOPt 
1    P»SE"CNTS       1 

:  !  SEVERE-NO  wAIER  ! 
:  EXCAVATFO  1  1 
1  PONDS  1  .  1 
lAOUIFE^  FED  1  1 
II'                                                                                                                 1 

:                         !    o-pt:   SLIGHT 

I    O-wELLPirS       !    B-IM:    KonFRiTE-SLOPC 
1            WITH            :    15«t:    SEVERE-SLOPC 

!   ■nsr'CNTs     : 

:  1  DEEP  TO  WATER  : 
1        D^AIVAGE        1                                                                                                                                        1 

:                          :                                                                                           : 

1                           :    0-^-.:   SLIGHT 

t         S-iLL            !    •-bi:    HOOCRITC-SLOPE 

:    cc'-ERCUL    1   R't:   sfverc-slopc 
1   yuiLOiNGS     : 

:  !  o-ji  L  iSIl:  f avoraple  ■  i 
!  !  J»t  l.sil:  slope  1 
1  irrigation  !  o-.^x  sl.fsl:  soil  plowing  : 
:                         !    3»x  sl<fsl:   soil    ulovino. slope                             I 

t                                     !     O-Ri:     ^LK-HT 

1         LOCiL            1    B-15i:    norERSTr-SLOPE 

1   Po»ns   »N0     :   is«i:   severe-slope 

1        STREETS           I 

!  1  0-8X  l.sil:  favoraple  : 
!  TERRACES  !  b't  L.sil:  slope  i 
;  AND  :  D-«i  sl.fsl:  soil  blowing  '• 
t   DIVERSIONS    :    8«x  sl.fsl:   slope. soil   blowing                             : 

;       L<wNSt       1   o-5i:   SLIGHT 

tLlNPSCi'-INC    I    B-lsi:    COPERATE-SLCPC 
1       iKD    GOLF       1    l?«t:    SEVE'E-SLOPr 
1      FiiPwtrs      1 

!  !  0-6i:  FAVORAELE  ■ 
!  GRASSED  ;  f'Z:  SLOPE  I 
;        WATERWAYS     1                                                                                                                                        1 

:  :  1 
1                         1                                                                                           > 

«l.»»l$):    'SS.    97.    1t>    »9.     108.     110.     ill 

(cv.  wr».  9-«? 

ir<ic  0CM»iau»i.Fs.  FiNt.   illitic.  xesic 


BLOUM    SEKICS 
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ritt  BLCUST  SCMCS  C0X51STS  Of  SO»Ci(HiT  POOPLT  OMINCO  SOILS  FOB-CD  IN  OLICML  TILL.  THC  SURFiCt  LITCR  IS  D»M  CRiT  SILT 
.OIK  7  IKCHC;  THICK.  IHC  SUflSURFiCC  LATCR  IS  GKITISM  BROWN  SILT  LOAM  3  INCHCS  THICK.  THC  SUBSOIL  IS  LIOHT  YELLOWISH 
•  OWN,  TFLLOwISH  PROWN  INO  LIGHT  fiROWNlSH  0R4T  5ILTT  CUT  LOii-  tSO  SILTT  CLiT  ?2  INCHES  THICK.  THE  SUDSTRATLK-  IS  LIGHT 
rrULOWtSH  BROWN  SILTT  CL»T  L0«».  SLOPE  R4NGES  F»01  0  TO  6  PERCENT.  4RE*S  IRE  USED  FOR  CROPL'NO. 


USO«    TEITURE 


I 

IDErTMl 
KIN.M 
I J 

I    0-lOISIL.    L 

110-SriSICL.    SIC.    CL 

l3?-tOISICL,    CL 

I  I 

I  I 

1         _t 


C;riM.TCP    SOIL    PROPERTIES 


UNIFIED 


ICL 

;CH,    CL 
ICL 
I 


**SHTO 

1  < 

-6. 

1 

-» 

u 

■7. 

t 

•i 

It 

•6. 

t 

■7 

lOEPIHICHT     IMOIST    BULKI    PE«-E*- 
II  IN.)  KPCT)  I    OEfiSITY       I    BILITT 
i l-i&ZCg^J.     i      (IN/HPl 


I       IVJILiBLE         1       SOIL       !    SlLINITt     I    SHRINK-    1 ER OS  I  ON  I w IN D     lORGiNIcT 
IWiTER    CiP*cnT!RE«CTION  I  IMnnOS/CH)  !       SWELL       JFICTQRS  JEROO.  l><iTTER     t 


JJIZIIL. 


(PH) 


I 


I 

IFRtCT IPERCENT  OF  M«TERI»L  LESS  ILIOUID  IPLIS-  I 

:>3  INI  THtN  3-  PtSSlNG  SIEVE  NO.  I  LIKIT  ITICITTI 

'  <PCT  >  I        « L IS I 10 I     eon  i !INDE«     I 

I     0-5     19S-100    95-100     90-100    80-95  1     J5-»0     I     8-20     I 

I    0-5     fS-lOO    lO-lOO     80-90       75-85  t    35-60     :l5-35     ! 

I     0-10190-100     90-100     80-100     70-90  I     30-«5     110-25     I 

■I  III 

I  I  III 

J ; J L I 

CORROSIVITT  1 
I 


0-101J2-J7H.35-l.55  I     O.f-J.O  1  O.JO-0.?«  l?.l-7.3     I 

10-32135-50  11  .<0-l. 70  10.06-0.6,  i  0.12-0.19  M.5-4.5     1 

l3?-t0 127-3P !1 .60-1.R5  10. 06-0. f  !  0.07-0.10  !7.«-8.«     1 

III  I  1  II 

II  :  I  t  i 

•' J j ; ! L I 


jPgTENTItLI     K     !     T      IQROUH     (  PC  T  )      I     {T  f  f  ^ LC!lNt.R  LIX  I 

:        LOW  i.«3;3:      b      i      j-I      i hj^Ch ]_  hiqh      i 

IHODERATE  l.OI  111 

IIODERATE  :.«J1___J ! I 

I  1  I 

:  I        I 


FLOOniNG 


.  CETNTCO    PtN    I  BEDROCK  '  ^"B  ?  1  PS^n;  [_  IHTOIPOIENI'l: 


FRfOL'tNCT 


HIGH    WATER     TtPLE 

1     DEPTH     I        KIND        IMONTHS     1 DE P TH I H»R 0  NESS ! OEP T H     1  HAS  ON ESSl TnTt TTfoT AL 1 GR P I     FROST        I 

1 2U»iI10N IMQNTHS     I      (FT)        ! I llUiLJ I      UN)      ! KIN)      IIIN)      ! I     ACTION     1 


t 1  .0-3.0  IFERCHEO      IJAN-WATI 


I     >60 


I 


1 


_t:i£i 


SAMTART    FACILITIES 


SEPTIC     TANK 

APSORPTION 

FIELDS 


SEWAGE 
LAGOON 
AREAS 


SANITARY 
i  LANDFILL 
I   ITHtNCM) 


SANITARY 

LANDFILL 

(AREA) 


DAILY 

CQVtl  FOR 

LANDFILL 


SEVERE-WETNESS. PERCS  SLOWLY 


CONSTRUCTION  MATERIAL 

1  POOR-LOW  STRENGTH 


I!   ROADFILL 
I  1 


SrvERE-WETNESS 


IMPROBABLE-EXCESS    FINES 


SAND 


SrvERE-wEINESS 


IMPPOBABLE-EXCESS    FINES 


GRAVEL 


SEVERE-WETNESS 


1    POOR-THIN    LAYER 


I  I 
I  I 


TOPSOIL 


POOR-WETNESS 


PmLCING    SITE    PEV^LpPweNT, 


POND 

RESERVOIR 

AKEA 


1  I 


SHALLOW 
,:XCAVATIONS 


ftWELL ISC5 

WIIHOUI 
BASCXCMS 


OWELLIN-S 

WITH 
BAjr-CNTS 


S"ALL 
CO'-ERCIAL 
PUILOIV.-.S 


LOCAL 
ROADS    Ar(0 

h'  streets 

Tawvs^ 

I'NOSCAOING 
1      AVO    GOLF 
FAHWITS 


SrvERE-WETNESS 


WATER     MANtCETNT 

'o-3x:~slTght 

3-6i:  "ODERATE-SLOPE 


I  1 

I  1EH8ANK«E^■TS     1 

::  DIKES  AND  1 

I!    LEVEcs 


MO  DERATE-PIPING. WET  NESS 


5EVERE-WETKESS 


11  EXCAVATED 
:i    PONDS 
tlAQUIFER  FED 


SrvERE-WETNCSS 


I : 

!  I 

I!   OPAINACE 


JfVERE-WEINESS 


1  I 
i  ! 

,!  I  IRRIGATION 


SCVCRE-LOW  STRENGTH, FROST  ACTION 


I  I 

II  TERRACES 

I  1  AND 

II  DIVERSIONS 


MOOERAIE-WETNESS 


:  1 


GRASSED 

WATERWAYS 


SEVERE-NO  WATER 


0-Ji:  PERCS  SLOWLY. FROST  ACTION 
3»x:  PERCS  SLOWLY, FROST  ACTION, SLOPE 


WC  TNES";. PERCS  SLOwLT 


ERODES  EASILY. WC  II.CSS. PERCS  SLOWLY 


WETNESS. ERODES  EASILY 


•^L'tir.):    n.    ''jI'.    '17.    sv,    lon,    11O1    Uli    95* 
scv.   rn.    l-t-» 

TTPIC     M»PLUO»LfSi     FniC-LO«MY     OvEh     S«NET    OR    S  4ND  T-5KCLE  I  »L  i     «I 


XCD.  MCs'fc 


Cisco  SCRICS 


OF  JCLL  DS»: 

SIPC1I  TERK* 

OWN  SU&SOIL  I 

L.  SLOPES  R*N 


NEO  iNO  SOnEJMir 
CES«  ESKEhSi  KiH 
S  5  INCHES  Of  CL 
Gf  fROI  0  TO  70 

C_ii£-^2£lDWi^i 


EXCESSIVELT  ORIINED  SOILS  FORMEO  IN  L0«HT  DEPOSITS  OVER  S»KO  *H0 
IS  ANO  nORJlNES.  The  surface  LITER  IS  0»«p(  GR»TISm  BROWN  LOAM  8 
AT  LOA><  AKC  *  INCHES  OF  SANOT  CLAT  LOAN.  TMt  SUBSTRATUX  IS  BROWN 
PERCENT.  The  LESS  SLOPING  AREAS  ARE  USED  FOR  CROPLAND  ANO  STEEPE" 


1 


UNIFIED 


IHL.  CL-fL 

!SXt  SH-SC 

ISC«  CL>  G 

IGP.  SP,  G 
I 
i 


.  CL 
•  NL< 
C 
P-GH. 


CL-«L 
SP-SN 


I 
I 

\ 

IA-*"' 

1A-*. 

IA-6« 

IA-1« 

I 

I 


aasmto 


IFRACT tPERCENT  OF  MATERI 

l>J  IN ;  THAN  I-  PASSING 

_11PCT)_L ♦ l__i2. !__• 


A-2 
A-2 


AL  LESS    ILIQUID  IPLAS- 
SIEVC  NO.  !  LIMIT  ITICHTI 

0 L_ia5__J Li^DII.-' 

100    55-90     1    20-JO     1     J-if" 


0        195-100     90-100  75- 

0       195-100    90-100  55-85       25-55    t       <20       1     2-7 

0-5    160-100    55-100  *5-100    20-80     I     26-«6     111-26 

0-lOliO-lOO    JO-100  10-95 


2-10    I 
I 


I 


PCR''EA-       1       A 
HILITT  IWAt 


VARA 
E»     CA 

ilia 


BLr 

PACITT 
N) 


0.6-2. 
0.6-2. 
0.6-2. 

>20 


.l">-0 
.12-0 
.09-0 
.02-0 


.24 

.18 
.19 
.04 


I        SO 
IREAC 

15.6- 

I5.b- 

15.6- 

17.4- 

I 

I 


IL 
TIO 

51-, 
7.  J 
7.3 

7.8 
8.4 


I     SALINITY     1     SHRINK-     1 E R OS  I  ON  1 W INO     I 
Nl  IMHMOS/CH)  I       SWELL       ICiUJlEi'EROD.  I 

_J iP2LL!iLi«U_!LJ_l_liiaiiEi 

I    LOW    1.321  3  I   5r   1 


CORROSIVlTT 


1 


LOW 


I. 241  3  1 


IN00ER4TE  I, 


101 
1 


ORGANICI 
MATTER  I 

1-3   IMOOCRATC;   LOW 
1-2   I 


I 


FLOODING                                              1 

HIGH    WATER     TABLF 
DEPTH     1       KINO        IHONTHS 
(FT)        1                          1 

;     CfCNTEO    PAN     :              BEDROCK              ISU3SI0ENCE     IHYD IPOTENT 'L 
lOEPTH  IMARDNESS.'DEPTH     I  HARDNESS  1  I  N  I  T  •  !  TO  T  AL  1  G«  P  1     FROST 

FRf 3UCVCr 

!           OURATIOfJ           1-ONTHS     1 

1  !  IN)      1                            !      (  IN)      1                            l(  IN)      t  (  IN)      ;            I     ACTION 

NONT 

t                                   ;                  1 

>6.0        !                     ,  t 

:        -        1                          1     >fcO        !                          1       -        !                 1     B     1        LOW 

SANITARY    FACILITIES 

CONSTRUCTION     MATERIAL 

jlSE 
:  I 
1 


0-15i:  SEVCBE-POOR  FILTER 
PTIC  TANK  I  15»t:  SEVEHC-SLOPE.POOR  FILTER 
aSORPTlON  I 
FIELDS     I 


t  0-7i:  SEVERE-SEEPAGE 
SEWAGE    I  7-::  SEVERE-SEEPAGE. SLOPE 
LAGOON     I 
AREAS      I 


I  I 
I  I 
t  I 

I  ! 
.11. 

"n" 

I I 
1 1 
:  I 


ROAOFILL   I 


0-151:  GOOD 
15-251:  FAIR-SLOPE 
25-i:  POOR-SLOPE 


I  PR08ASLE 


1  0-155:  SEVERE-SEEPAGE. TOO  SANOT 
SANITARY   t  15-i:  SEVERE-SEEPAGE, SLOPE. TOO  SANOT 
LANDFILL   I 
(TRENCH)    I 

t 


I  1 
I  I 
I  I 
I  I 
I  t 


PROBABLE 


GRAVEL 


SANITARY 
LANDFILL 
(AREA) 


!  t 

'  I 

: 

I  DAILY 

I  COVER  FOR 

t  LANDFILL 

It 


0-15i:  SEVERE-SEEPAGE 
15«x:  SEVERE-SLOPE, SEEPAGE 


I  I 
I  1 

I  I 

I : 

I I 


0-151:  POOR-AREA  RECLAIM, SMALL  STONES 
15«x:  POOR-SLOPE. AREA  RECLA IM, SMALL  STONES 


TOPSOIL 


t  POOR-TOO  SANDY. SEEPAGE.SMALL  STONES 

I 

1 

I 

t 


BUKDIKG  SITE  OEVELOPMCNT 


:  I 

1 1. 

1 1 

1 1 
.1 1 
"l  I 


WATER  MANAGEMENT 


1  0-«x:  SEVERE-SEEPAGE 
POND     I  B«x:  SEVERE-SEEPAGE, SLOPE 
RESERVOIR   1 
.   AREA     I 
L 


I 

I   SHALLOW 

irxCAVATIONS 

I 

I 


0-15i:  SEVERE-CUTBANKS  CAVE 
15»i:  SEVERE-CUTBANKS  CAVE. SLOPE 


I  1 

I  IEM6A 

II  OIK 

I  I     L 

I I 


1  SEVERE-SEEPAGE 

NKMENTS   I   ■ 
lS  and   I 
EVEES    I 


1 

I  DWELLINGS 
I   WITHOUT 

1  3A5£MENTS 

I 

I 

I  DWELLINGS 
I      WITH 

I  BASEMENTS 


0-Mi:  ilight 

8-l5x:  MODERATE-SLOPE 
lb»x:  SEVERE-SLOPE 


1  I 

1  I  EXC 

I  I    P 

I  I AOUI 

I  : 


AVATED 

ONOS 
fE^  FED 


I  SEVERE-NO  WATER 
l' 


0-IX:  SLIGHT 

8-lSX:  MODERATE-SLOPE 

15»i:  SEVERE-SLOPE 


I  I 
I  I 
I  I 

I  I 


I  DEEP  TO  WATER 


SMALL 

COMMERCIAL 
BUILDINGS 


I  0-4Z:  SLIGHT 

I  4-Kx:  MODERATE-SLOPE 

I  8,x:  SEVERE-SLOPE 


I  I 
I  I 

I  I 
t  I 

I  I 


DRAINAGE  I 
I 
I 


IRKIGATION 


0-31  L,SIL:  DROUGHTY 

z-i   l.sil:  droughty, slope 

0-3X  sl.fsl:  droughty, soil  blowing 

3«x  sl.fsl:  slope, droughty, soil  blowing 


I   local 

I  ROAOS  ANO 
I   STREETS 


1  0-sx:  slight 

I  8-15x:  MODERATE-SLOPE 
I  15'X:  SEVERE-SLOPE 


1 1 
1 1 
1 1 


TERRACES 

AND 

II  DIVERSIONS 
I  ; 


I     LAWNS, 

ILANOSCAPInC 
I   ANO  GOLF 
I   FAIRWAYS 
t 


0-Hi:  MODERATE-DROUGHTY 

e-lbX:  MODERATE-SlOPE, DROUGHTY 

15«::  SEVERE-SLOPE 


II    GRASSED 
II    WATERWAYS 

1 1 
I  I 


0-Bi  l,sil:  too  SANOT 

B«x  l,sil;  slope, too  sandy 

0-fcx  sl.fsl:  too  sandy, soil  blowing 

B.x  sl.fsl:  slope, too  sanoy.soil  blowing 


0-8X:  OROUGHTt 

a-x:  DROUGHTY, SLOPE 


"LSilS):    tit    ''iO.    Sh,    SI,     101,    ">b*,    111.    f7 

•ry.   Hjf,   j« ,    i-H^ 

LIK.NIC    ffOlf  tPdISTS,     HJBLT,     fUlC,     HfCIC 

iitc  cowjRrs   scoics   c:^:lSI!.  of   vlst   poorly   c 


COW»«OS    SCBICS 
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IIIC    COWJRrS     SCOICS     C:^:ISI!.    of     VLST     poorly     OkilNCO    soils    FOKHCO     in     OHOANIC     MATtHUL     oven    MIRL     IN    OCPRCSSIONS     WITnlK 
OUTWASM,     L*P<C     *Nn     IILL     PLUNS,     T  Hf     SUIFACt     SOI  L  ■  I S '  SLi  C  K     «UC<     J2     INC»CS     THICK.     INC.  Sue  S  TR*  T  U«     IS    LI&Hl    GSAT     hiOL.     SLOPCS 
i»C     U     Tfl    ;•    PlSCfNt.     »«C»'.     *«C     USED    FCK     PASIURCLAND.     WOOOLASO     ANO    CROPLAND. 


DfPlBl 
I  IN. )  I 


usoA   Trxiuor 


! 

I 
I 

'Tpt" 
t 
1 


— CiIi;ilLQ_i2lL_£i2£!liI]lL_I_ HI 


UNIFICD 


I 


I 


AASIITO 


o-32;SP.    rucK 
JS-tOiCinL 

1 

I  ! 

t  ; 

J ;      

nrPTHtCLAT~l^oTcT  MULKT~PCR"ri- 

<  I N.  1 1  (PCI )  1  orNniTr  :  ulity 

2 i_iQ/!l!;ii 1  <in/nB) 

o-s?T""-  7oT3o-o7'.!,  T~()7?-Z7o' 

3  2-60 1      I  : 

I  !  ; 
I  :  t 
I     :         ! 

I i 2    

floooTnc 


IA-8 

t 

I 
I 


IFRACI  IPCRCCM  OF  MATCMAL  LCSS 
!>:  1"  i.iiJil_V_PASiJ^Ni_JIQt  J(Q_^ 

■j^CTj_^_}~  7  Tn ;,"  <o~  ;  ?np 

0   ;    "" 

0        I     100  9S-100    80-?0       60-tlO 


!       AVAILABLf  1       SOIL        :    SALIMTr 

!WAT[P     CAPtCITYIREACTIONUr.MHOC/CH) 

._ii>iii!ii. i Ltm 

o.3'>-o.*i      TiTb-TTh" 
;7.'i-«.< 


LICUID     IPLA5- 

LIMII     lUCIIT 
lltl2LL_ 


SHRINK-     :r.ROSION 

pnTfNT  1  All   r 


WlNO     iOSSANICl           CORBOSIvnt 
fROO.IHATTCK     1 

&5.2!J£j._iPIii_iIilCCL i£B!!£iLlt 

2       :    S5-75    1 lIiohII"      LOW 

1  ; 


I HIGH    wAtra    tab;^_ 


I     OCPIH 


LllL2y£l'£I 1 QyiillQIi ■>!Q'.j!"?    ' .  '.fji 

S£l;I i j I     •  1-0,S  ;  APPAPfjTjSTP-JlIN  ! 


KINO        ISOMHS     inCPTH 

;  (IN) 


I   cfHfNTCD  PAN   I BroROCK lsunsi2L!lCL.iMroTpoicNi'Li 


■lAHDNrSSIOrPTM     :maR0NCSS  MNIT,  ITOIAL  ICRPl    FROST       I 

.iL!Ji_i _IIi!ii_li_LliJ_J I  ACTIO')  I 

.>m; i i_iL;lL!.il;ii21£iDJ i;I£i! ' 


SCHTIC  TANK 

AbSdRPT ION 

t  ItLD'. 


s  E  u  A  c  r. 
LAf.nc-i 
A  t  r « '^ 


SAf/t  I  J,Y 
LAhrif  ILL 
(  TRCK'i'l 


S  A  M  T  A  ;<  T 

LA'Jpr  ILL 
(  mrA) 


iAtiJLl»!li_L*£iVIlIL£ 

srvtor-potioTNUTpLHci'iLouLT 


HOAOFILL 


srvcRr-PDMDiNG.scrPAGE, excess  HUHus 


SAND 


SFVC»r-PONDlNG 


GRAVCL 


srvccr-PONniNCScrpAcc 


TOPSOIL 


CONSTRUCT  ION  HA  TFR  1  A  I, 

POOR-WETNCSS  ,LO«"srR[rjGTH 


IMPROnABLC-EXCCSS  HUMUS 


IMPRORABL  C-CXCCSS  HU»"UG 


POOR-UCTNESS, excess  HUMUS 


POOK-PONdlHO. EXCESS  HUMUS 


OAILI 
covrR  Fi;k 

LANDFILL 


.Si'fi*!""''*'''!"'^ ' 


;:    PONO 
: :  REStRvoiK 

{  1       AREA 

i!iliL£!lyS_SIlt_5LiiL2P!!ll!l :j 

;    sci'ci'r-PoriDiNG.f xcrns'IiuHus  ~T: 

S  M  A  L  L  f'  <  I 

lXCavai  I0t:s 


SCVERE-SCEPAOe 


nwri.Li%f  s 

Ml IHOUT 

biSLMCMs 


OwClL  I'lLS 

J)Tm 
fiAOi'll  MS 


CMALL 
COMMERCIAL 

null  or.i : 


I  ftCAL 
ROAu;    jtiO       I 
:.Tr(  ft  s 


I  IfMOANKMCNTS     I 
!  !     DIKES     AND 

!:       LCvces 


srvCRr-PONuiNC.LOw  strength 


;;    EXCAVATED 
:;        i'Oi>DC 

: 1  AQUIFER    FED 


SrvFRC-PO.'iDItiCLOU    STRENGTH 


SI  VERC-P0N01Nr,,L0W     STkENCTM 


IEVEkE-PO^CjING. FROST     ACTION, LJW    STRENGTH 


Dt-A  INACE 


LAW','  . 

L  ANUiCAP ING 

AM)     I,;  If 

f  A  [Ruts 


I Rh IGAI ION 


TERRACES 

AND 
niVChSIONS 


srvrxF-r iCi L'  humus, ponding 


GHASSED 
tf  AURwArs 


SEVESe-PONDING 


SEVERC-SLOW    REFILL 


FROST     ACT  ION. PONDING, SUflSIOES 


POr/OINF,  ,SCIL    fiLOWl'/G 


PONni'.G.SCIL    FLOWING 


MFINTSS 


xLR«is>:   ti,   s9,    no.    nil    ik.    w^,   mo,    \2i,    \2i 

TV.     CIW.    }-t-i 

IIUIC    UC  IfLU^rriT  S  .    flNC-LOAUT,    HlxFOi    NON»Cin.     MESIC 


CCL    StklCS 
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Tut   ifL   '.[Kirs   cc)'isir;i5   of   nrrp,   ^-oofRnULT   .fll  d»»in[o  soils  forhco   in   »lluvium  oh  bOTTOMLAHos.   thc   susficc   l»tcr   is 

f'^Oun    SIlI    LOHM    t     WlCHCS     Thick.     TmC    bUFiSTRJIU''     is    b    iUCnfS    Cf    DROJK    SILT    LO»H    OVCB     lb    INCMCS    OF    eno^il    HOITLCO    SIL'     LO»H 
r,vC»     P«l.<     CKlTISM    ImOwH     MOTILtO    SIHAIIFKO     LO»Ni     SILIT     CLAt    LO»H    1^0    S*tjDT     LO*H.     5L0PCS     ARC     0     TO    2    PCRCChT.     COST     IRC'S 
»ir     USCD    fC"<     f  ROI  L«'lU. 


incPTtii 

I (  IN.)  I 

I I 

i"o-e'TsK 
:    0-h    :sirL 
I   d-2;:siLt   L 
;i?-t.o  ;sh-sl-sicl 


USD*    TLITUH 

__ 


LlliS»Ii2_5.oiL_£i6£X!illI5 

.•f  RiCI  IPCRCEsT  OF  n«TfK7«L  LCSS 


UNIF ICD 

mlT~clT~cl^kl" 

CL 

Nl,    CLt    CL-i^L 

i;Li    CL.    CL-HL 


tOCPIliiCliT     !«&!ST     HULK!     PCflli- 

!  ( ir,,  I ;  (PTT)  ;    nCN-JITT      I    IMLITt 

t I l.lLi'Ltll i-LitiiHtl. 

!   o-B~TTh-r7TTT3t-i  .to~T~nTZ-;To" 
!   o-»i    :?7-i;mi  .I'^-i  .b'j    ;   o.t-o.o 
!    6-:2:  lH-?7  :i  .30-1  ■'■n    :    o.(,-?.n 
ii2-t,u :  1  a-p  7 ;  1 .  3D- 1  .so    !    o.t,-<i.o 
;  I  :  : 

I 2 1 i 

:~  FLOODING 

I 


AVllUBLE 
W»TLR    CAPACITY 
li!iii!;i 

0.21-0.2i 
C  .  1  7  -  0  .  ?  r 

n. 19-0.21 


AAShTO 


A-t 
A-«. 


A-6 
A-f. 


:lI5UID  IPLAS 
1)3  I"  l_lH»;i_3^_P^SSXKC_5iFvr_N0_.  !  LI-IT  lIICITt 

i£Lll 

0 
0 

0 


.i_.ll. 

100  100 
100  100 
lOD     100 


_»f! i_ll') J :  iNOf  » 

90-100~7i-35    1    2«-«0~T    i-l'i 

Si-100   Ro-fo    :   30-«o    :io-i(. 

■JO-lOO    75-65     ;    2<-<0     :     3-lb 


100 


90-HjO     7i:-flO      b:i-70 


2<-<0    I     3-15 

1 


SOIL 
Hr  ACTION 
f^PM)_ 

777-773" 

t.1-7.3 
£, .  1  -  7  .  II 


SAL  lull T     I     SMRINK- 


(HrHOS/C.) 


LE£IL!iLliLJ._li_i_l_J.t.£2y£ 


I i!l£ii_i  A  T  c  H_  1 A  ni^  c L_ci;c 


I  nrPTH 


J      Rlpr-CG""!!! 


Qu|^Tj.nfj I^i!UI-Si_I_i£Ii_  j 


I  :■  11"  F 


;  OCT  -jun  :  1 .5-  '. .0 


K  IND 


t^Ol.TMS     IOCPTm 
;  ( I M 


SJCLL 


LOW 
LOW 
LOW 
LOW 


CROSION 


371 
.37! 
.37! 
.J7l' 


WIND    ICROANICI 


CORROSIVI TT 


CROO. 


HATTCi<     : 

_iLiIi_i_iILU._k£'Jl£ClL 

1-2       limine  liTi.    lOV 

1-2       1 


TXD_PAN_ 
HARDSCsi 


.B£DB_2£K 2iunjJJ2LNC^lHT0  1POICNT  'LI 


OCPTM     IMARDNLSS  :  II.II  .  I  1  OT  AL 

_il_f;j^_^ I   I   1  fl  1        MINI 


:rp:   frost      i 
L_iLliii;i_i 

I \_t_l HUlU ' 


5»'.]  IA>>T    FtCKI  Tirs 

CONST huct ion    h a TCR  1  AL 

1 

ISCPIIC     TJl;« 
:     AHSnRPIIOM 

1       niLO'. 

RARE!     S£  VFS[-Wf  Tr,CSS                                                                          ! 

co-"oii:    scvLRi -rLonaiuc.uCTNCss                            : 

!        ROAOFILL 

FAIR-wCTNESS                                                                                                1 

1 

1 

!           iFwl',' 
1.  1 C  L  n '. 

rarf:   scvrsr-tt tntss                                             ; 
C1/--0I::    s.rvLRr-rLOOon:c.wCTNCss                            : 

;          SAND 

IHPROBACLE-EXCESS    FINES                                                       1 

1 

1        5AI,  1  7«>1 

:      LA^^)^  l  ll 

!         (  TxC'.-'-lJ 

RiRC:   scvlrc-wctncss                                               i 

CU>ig:i:     S:vrk!:-FLO00nJG,.CTNESS                                    ; 

:           GBAVFL 

IHPROBASLE-EXCESS    FINES                                                       1 

1 

1        S  A  H  I  T  A  K  T 
1        LAtJOF  ILL 

:        ( Ai-r  A 1 

RARC:    SCVCRt-JCTNfSS                                                                    ! 
COHMOli:     SCVCRC-FLOOniNC. WETNESS                                      ! 

!       TOPSOIL 

sil.l:   6000 

SICL:     FAIR-TOO     CLATCT                                                                      ! 

1 

1           DAILT 

FtlR-TOO    CLATET.wCTNFSS 

: 

!                                                                    WATCRiANACrMfNT 

:    COvCR    FOR 
:        Lif.OFILL 

!              PONO 
!     RESERVOIR 
!              AREA 

lEMbAKidt  UTS 
:     DIKES    AKO 
:          LEVEES 

HODERAIE-SEEPAGE                                                                         1 

'•iiiuii'.G   5;iTr    ni.vcL"p^F'.T                                    : 

1 

:      Shallow 

:rxctvAT  loi.s 

1 
1 

r.tVfRL-wtlWtSi 

! 

SEVERE-PIPING, WETt.EES                                                            1 

1 

1     OwLLLl'iCS 
!        .IThOUT 
:    OAf.C'Ct.lS 

srvtRr-FLOoniNG                                                        : 

S'-Vf  Rr-FLOOniSCwtlNrSS                                                                 ! 

1 

:     EXCAVATED 
;        Poi.ns 
:auuife^  fed 

fODERATE-SLOW    REFILL                                                                   1 

t     OwCLLI'.iS 

:          ■«  liM 
:    bASfntdS 

:         OP  A  IMAGE 

rare:     FROST     ACTION                                                                               1 

conhon:   flooding, frost   action                               ! 

:           S-ALL 

!    coH-ri-ciAL 
:    DuiLt-i'.cs 

1 

1           LOCAL 
:      ROADS      AND 

I     sixrcTs 

1 

SrvFRf-FLOOPINC                                                                                  : 

RAfiri'.rvfi-r-FKosTACTioN                                     : 
cc-on:   L' vFRr -FLuoni  rjG  .FROST   action                  : 

: 
: 

;     IRRIGATION 

; 

:       TERRACES 

:          AND 

:   nivERsiONS 

rare:   wetnessiEROli s  easily                                 i 

COxkON:    wetness, EhuOES    EASILY. FLOODING                 ! 
erodes    CA5ILT..rTt,ESS                                                                 1 

:        LA.t.s,        :    RAHt:    coocf  atl-wcincss                                                : 

!L  ANUr  CAr  INO     1     OCCAS:     KOnr  P  ATC-WLThCSS  iFLOOOMJG                                      ! 
!        AI.D    Cni.F        1     HCI<:     Sr  VI  RC-FLOOIU  10                                                                      ! 
:       F  A  1 R « *  r  S        !                                                                                                                              ; 

1                           : 

: 

:       grasced 

:     waterways 

ERODES    EASILT                                                                                 1 

iL'KS):   <;=,   ii:.   ij^ 

4C1IC    CCH'AOUtL'St    FINE-LOaiT.    "IxEEt    r-^SIC 


msmns    SEBICS 
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Tm;:  HlS'Cl'iS  scutes  CCNS;5IS  of  DCEP.  SC-lJHAT  POOBLY  OP4I\ro  soils  -ORPCD  In  LO»«r  UJICR  SO«IEO  >"»rc«I*L  *ND  IME 
\:E°LT1NG  3L«::iL  till  Ca  LtCUST^^INS:  xATCnltLS  on  BEICH  ridges.  TC'RtCCG,  OUTwiSH  PLAINS  4'.3  TILL  PLAINS.  THE  SURFACE 
ATiR  IS  ;a<<p(  G=JTIJn  e  =  :wN  LOAH  J  INCHES  THICK.  THE  SUBSURFACE  LAYER  IS  LIGHT  9R0WMSH  GRAY  LOAn  2  INCHES  THICK.  THE 
jJ5S0IL  IS  FPO.S  ANO  Gl^lYISH  EROJrj  frOTTLEO  SANDY  CLAY  LOAH  ArjO  CLAY  LOAN  IN  UPPES  20  INCHES.  THE  LOUER  SUBSOIL  AND 
5'J;;TR>TCM  is  C=ay:S"  S'C.N.  bottled  clay,  slope;  RA-JC-E  from,  c  TC  6_PL»CE\T.  most  areas  art  o^rp  FOR  CRQPLANC. 


:depthi 
:  (IN.)  I 


USD*  texture 


I  C-10!L<  SIL 

:  o-io:fsl.  sl 

llO-iC!SCL.  CL.  G'-SCL 
!5:-bO!C.  SIC.  CL 


U  M  F  1  r  0 


CL-«L,  CL 
SK,  HL 
SC.  CL 
CH.  CL 


lOEPTHiCLAY   .'MOIST  euLK; 

I  (IN.) : (PCX) :  DEVSITT   : 

I ; !  tj/c;) : 

1  :-io  :i2-20  :i.:o-r.«5  : 

c-io  :  10-18  ;  1. io-i .it  ; 

U-30  :i3-3^  :i.«E-l  .70  ; 

30-tC! 35-55 ;i.60-l.S0  : 

I     :     !         : 

i     ! :         ; 


PER"EA- 
3ILITY 
(JN/HR  ) 


0.6-2.0 

0.t-2.0 

0.6-2.0 

<0.2 


AVAILABLE 
WATER  CAPACITY 


C. 16-0. 2; 
D. 12-0. 18 

0.12-0. 16 

o.oe-0.12 


A-<.,  A-S 

*-4,  4-2 

4-6.  4-«. 

4-7.  4-b 


SOIL 
REACTION 
(PHI 


ILIGUIO  1PL4S-  I 
>3  INI  THAN  I-  PASSING  SIEVE  NO.  I  LIMIT  ITICITTl 

XP;  1>.J «    :~  10 :~  «o   !  200  ": i  inqei  i 

0         195-100     e5-lCC  70-100     55-90  !     25-*0     7    5-20     I 

0        :95-100    85-100  55-85       25-55  I       <J0        INP-S       I 

0        :85-100     70-100  55-85       30-65  !     20-*0     I     7-20     I 

C     ':     100  85-100  80-100     70-95  !     35-65     ll5-<0     I 

■  III 


5.1-7.3 
5. 1-7. J 
5. 1-7. J 
6. 1-8. A 


SALIMTT 
(KMHOE/CM) 


shrink-  lerosion ; wis3 

Swell  ifactqps  ;eroo. 
potent  i  al  ;"<  ;  t  !c-ro'jf 

"low  1.37  1  »  :   5  " 

LOW  : .2* ;  4  1   3 

LOW  1.371 j 

MODERATE  1.57: 


ORGANIC  1 
H4TTER 
(PCT) 


CORROSIVITT 


1-* 


JICLi 'CONC'ETEI 

Mi£H IMOOERATE  I 


■FLOODING 


FRCCUE'.CY 


IHO\THS 


KO:-. 


HUH     WATER     TAPLE 


OEPTH 
_iF,Tj 

1 .0-j.i 


KIND 


PESC-CD 


.CEMENTED    PAN 


gEHROCK 


:.EPTH 

(IN) 


ha»o:jES:  IOEPTh 

;  ( ;ni 


HARDNESS  UNIT 
I  I  IN) 


ISUBSIDENCE  JHTD IPOTENT'Ll 
TOTALIGRPI  FROST  I 
(IN)   I     I  ACTION  I 


SlMTi  =  Y  facilitie: 


SEPTIC  TAN". 

»;S3BFTI0'. 

FIELDS 


SEWiGE 
LAGOON 
ASEAS 


SAM  TARy 
LANDFILL 
(TPENC") 


S4NI  TA  =  Y 

LAVDFI LL 

( AREA ) 


DAILY 

COVER  ':» 

LANPPILL 


i. 


SEVERE-WETNESS. PERCS  SLCWLV 


; ■ j_iki ! I : L i_?._l HIGH   I 

CONSTRUCTION  MATERIAL 


''o::r4te-seepace 
'oderate-slofe.seepage 


"v:=  ;-.ETNESS,Tor,  CLAYEY 


■wETVESS 


Pooa-TPO   Clayey. m-.?   TO  =iCK,.ETNrss 


J  tLL  W  21!:  1  _lilE_D  E 


ELOPi'E\T 


SHALLOV 
EXC4VAIICNS 


IWELLINPS 

WITHOUT 
;iSE"ENTS 


:well:'.gs 

WITH 
EASE'ENTf 


St-ILL 

C:-rERCI AL 
:JILDI\GS 


LOCAL 

"jSDS     AND 

STSEETS 


LtV.G. 

HMSCJPI'.O 

AND     CDLF 

'AH. AYS 


S' VERE-.ET.ESS 


SEVERE-WETNESS 


SEvE='-.EINES' 


ivERE-.ETNESS 


t.:vrcr.cs^5T  ACTION 


'CDE- ATE-.ETr.ESS 


ROADFILL 


SAND 


f  R  A  V  E  L 


TOPSOIL 


POND 

RESERVOIR 

£=E4 


EMFANK'lENTS 

DIKES  AND 
LEVEES 


EXCAV4TED 

PONDS 

AOUIFE^  FED 


OR  41 N4GE 


IRRIGATION 


TERRACES 

A.'O 

DIVERSIONS 


GRASSED 
WATERWAYS 


POOR-LOW  STRENGTH 


IMPR0aA3LE-ExCESS  FINES 


IMPR03A3LE-EXCESS  FINES 


■^AIR-SMALL  STONES. THIN  LATER 


WATER  MANAGEMENT 

"0-lxT~M.ODER4Tr- SEEPAGE 
3-dI:  M0DER4TE-SElP4GE. SLOPE 


MODERAit-HlRO  TO  P4CK, WETNESS 


SEVERE-NO  WATER 


0-3i:  PERCS  SLOWLY, FROST  ACTION 

3»i:  PERCS  SLOWLY. FROST  ACTION. SLOPE 


l.sil:  wetness. PERCS  slowly 

fsl.sl:  wetness. soil  blowing, percs  slowly 


l.sil:  erodes  easily, wetness 

fsl.sl:  erodes  e asily. wetness. soil  blowing 


WETNESS, ERODES  E A S I L Y , R 00 T I NG  DEPTH 


^LRt(S):     9SBi    98«     103.    108<     1 1 0 »     111<     I««l 

4CV.    GHC>    &-8« 

TTPIC    HEDISXPRISTS.    CJIC.     KESIC 
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MOUGMTOM  SEHIES 


THE  MOUOHTON  SERIES  CONSISTS  OF  VCUr  POORLT  ORilNCO  SOILS  FORKED  IN  MERBJCEOUS  ORSiHIC  DEPOSITS  IN  SOJS  «N0  OTHEa 
:EPRESSI0N»L  *RE*S  within  OUlyASM  plains.  L»KE  plains,  till  PLAINS  AND  MORAINES.  The  surface  later  IS  8LAC«  "UCK  9 
INCHES  THICK.  THE  Un:lRLTINC  LATERS  are  black  and  0AR<  REDDISH  BROW*  SAPRIC  MATERIAL.  SLOPES  ARE  LESS  THAN  2  PERCENT. 
^OST  OF  THESE  SOILS  «»E  DRAINED  AMD  USED  FOR  CROPLAND. 


I 

lOEPTHI 
I (IN.) I 

I !_ 

I 

: 
I 
I 


ESrirATED  SOIL  PRDPERTICS  (A) 


USD*  TEiniJc 


UNIFIED 


IFRACIIPERCENT  OF  "AIERUL  LESS     ILIQUIO  iPLAS- 
AASHTO         1>J  INI  THAN  i'  P>$S1NG  SIEVE  SO.  i  LINIT  ITICITT 

;(p:r>:   »~   i   lo   l   «o   ;  ?o?   : :  inde> 


a-661SP 

I 
I 

! 

! 


!   0 

; 


I 


I  : 

:  I 

:  I 

I  I 


lOEPTMiCLAT  :noist  Bulk;  pcrmea-  i   available 
:  (IN.)  I iPCT) ;  oensitt  i  aiLiTY   :water  capacity 

I I !  (Q/CMll    I  (IN/HR)    ;     (IN/lNl 


soil   I  salinity  !  SHRINK-  I ER OS  I  ON  1 W INO  ;ORSANIC 
REACTION!  (MBH0S/C1)  :   SJELL   ;F>CTOgS  !ERQD.  ;l'>TTER 
tPH)    I ;pr;TryTI  AL  !  "<  '  T  ;OROUP!  <°CT) 


CORROSIV ITT 


sTrr[_     :coit:'z^^: 


I     0-66: 
t  ! 

s  t 

I  I 

I  t 

I ! 


5.6-7. 


:   2    : 

I        I 

: !_ 

I 
I 

I 


>7I) 


HIGH 


-Uli. 


FLOODING 


I 


frequ;nct 


;.'ATION  IMQMHS 


HIGH  WATER  TABLE I  Cfr-jT^o  pun  ;      BCOROCK      :SL;55r::NC;  IHTOIPOTENT'Li 


DEPTH   I     KINO      :months    ! dep th : h ar oness :oep th    :hardness:init. :total :grpi    frost      i 
(FT)      ! ! mini    I !    I  IN)    : MIS)    MIS)    ;        1    action    ! 


1      NONE 


♦  1-1.0  JAPPARt-NTISEP-JUNl 


l-«  •.ii-i>0 :  i'O'i       high   I 


;islTARr  FACILITIES 


COSSTauCTION  lATC'IAL 


1  :  SEV£.RE-PONDING,PERCS  SLOWLY 

SEPTIC  TANK  I 

ABSORPTION  I 

FIELDS  : 


! : 

: :  : 

::  ROAOFiLL  : 

It  I 


POOR-WETNESS. LOW  STRENGTH 


SEVERE -SEEP  AGE. PONCING. EXCESS  HUMUS 


1,"P«03«3LE-EXCESS  nu-gs 


SEWAGE 
LAGOON 
AREAS 


I  I 

:i      SAND 


SEVERE-PONGING, EXCESS  HUMUS 


IMPR03A3LE-EICESS  HUMUS 


SANI TART 
LANDFILL 
(TRENCH) 


GRAVEL     I 


SEVESE-PONOING. SEEP  AGE 


:  POOR-WCTNESS. EXCESS  HU'US 


SANITARY 

LANDFILL 

(AREA) 


TOPSOIL 


POOR-=CNOIN&. EXCESS  HuruS 


DAILY      I 
COVER  FOR 
LANDFILL 


?UTLOINC  SITE  OEVCLQPMEST 


:  ;  SEVERE-SEEPAGE 

I     POND     I 

!  RESERVOIR   : 
;      AREA      ( 

;  t 


WATE'  MANAGE*CST 


I  !  SEVERE-PONDING. EXCESS  HUMUS 

t   SHALLOW    ; 
ICICAVATIONS  I 

■  1  : 

■  1 ! 


:  severe-excess  hu mus .pond  in : 
i:embankments  : 

I!  dikes  and    I 

:!    LEVEES    1 


:  1  SEVESE-PONDINC.LOW  STRENGTH 

I  DWELLINGS  ! 

:   WITHOUT  t 

BASEMENTS  : 


I  . 


tS  EXCAVATED 

:;   PONDS 
:;aquife»  fed 


SEVERE-SLOW  REFILL 


SEVERE-PONDING. LOW  STRENGTH 


FROST  ACTION. SUBSIDES. PONDING 


I  DWELLINGS 
;     WITH 
;  BASEMENTS 
I 


DRAINAGE 


I  :  SEVERE-PONOINGtLOW  STRENGTH 

1  SMALL  1 

:  COMMERCIAL  ( 

:  BUILDINGS 


SOIL  BLOWING. PONDING 


::  IRRIGATION 


SEVERE-POSOING.LOW  STB EN6T H. FR OST  ACTION 


PONDING. SOIL  BLOWING 


:    LOCAL 
:  ROAOS  AND 
t   STREETS 
I 


TERR  ACES 

AND 

DIVERSIONS 


I    LAWNS. 
ILANDSCAPING 
:   AND  GOLF 
1   FAIRWAYS 

: 


SEVEPE-EXCESS  HUMUS. PONDING 


:t    GRASSED 
II   WATERWAYS 


iKSI  :  111 

»T.SFL.  9-eo 
-•APLAQU01.LS. 


FINE.  MIXEO,  MEStC 
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MONTGOxEHlr     ScBIES 
GRAVECLT     SU3bTfi»ru" 


-tSTtCMEKT     SERIES,      C«AVEl_Lt     SUBSTRATUM,     CONSISTS    OF    DEEP.     VERT     POOHLt    OBAJNEO     SOILS     FOHXEO     IN    LACUSTRINE     S£01"£sTi 
SLACK     WATER     TERRACES.     THE     SURFACE    LATER     IS     VERY    DARK    GRAY     SILTT     CLAY    LOAM      12     INCMES    THICK.     THE     SueSCIL     IS     DARK     GhAY 
fLEO    SILTY    CLAY     IN    THE    UPPER    23     INCHES    AhO    BRO»N,     MOTTLED.     GRAVELLY     LOAM     IN    THE    LDHER     12     INCHES.     THE     SUBSTRaIjm     IS 
fISH    8ao»N    GRAVELLY     SANOT    LOAM    AND    CRAVEUi-Y    LOAM.     SLOPES    ARE    0    TO    2     PERCENT.     CROPLAND    AND    PASTURELAnO    ARE    THE 
<CI°AL    LAND    USES. 


ESTIMATEP     SOIL    PROPERTIES 


USOA    TEXTURE 


_L 


UNIFIED 


■33|  SIC 

•«sJgh-cl.   CL 
•60igr-sl.    gr-l 

I 

I 


ICL 

|CN 

|CL.    SC.     SC 

|CL.    GC.     SC 


|A-7 

|A-7 

l*-6 

|*-2. 

I 

I 


IFHACT I  PERCENT     OF     MATERIAL    LESS 
|>3     INl     THAN     3"     PASSING     SIEVE    NC. 
I  (PCTl  I        A  I         10        I        «Q I     zee 


*-«,     A-6,     A-7 


I  0        I      100 

i  0        I      100 

!  O-S     I  65- I  00 

i  o-iolss-as 


100 

100 

60-90 

50-80 


100  85-98     I 

95-100    90-98     1 


1 

(LIQUID   IPlAS-  I 
.1  LI-IT   1  TICI  TV  I 

J llbSi'    I 

AO-50   120-28  1 
55-65  13A-A2 


55-80 
A0-7S 


A5-70     I     30-AO     i  18-20     I 
2S-55     I     30-A5     I     e-ZO     | 


_L 


PTnlCLAY     IMOIST     BULK 
H.  I  I  (PCT )  I     DENSITY 

I       '  (C/CM3I 


PERMEA- 
BILITY 
jLLHZt!«J_ 


AVAILABLE     I    SOIL 
■ATEH  CAPACITY IHEACTION 
IIN/IN)      I    (PHI 


SALINITY  I   Shrink.-  IEHOSION  I  bind  IQBGANICI     COHBOSIVITy     | 

(MMHOS/CM)  1    S«£LJ-    IFACTQRSIEROD.  [MATTER  | I 

IPCTENTIALI  K     I  T  IGROUPI   (PCTl   I  STEEL ISStgigli I 

.1 


I  1 .3S-I  .55 
I  1 .AS-1.6S 
I  I .50-1  .70 
I  1 .50-1 .70 


0.2-0.6 

0.06-0.2 

0.2-2.0 

2.0-20 


0.21-0.23 

16.1-7.3 

0.  11-0.13 

16.6-7.8 

0.09-0.15 

I7.A-7.8 

0.0&-0.10 

|7.4-a.« 

-L 


I         HIGH  1.28  I 

1        HIGH  |.28| 

Jmooerate    |.2ai. 

I           LOS           j.28| 
I  1  I 

J L 


I 


S-8 


I 


I Blfifi I LQi. 

I 


Flooding 


HIGH    hater    table 


.1 OURATICN  iMCNThS     I 


DEPTH 
IFTl 


CFMENTED    PAN 


eeoRocK 


KINO        (MONTHS     iDEPTMl HABONESSIOcPTh     | HARDNESS |  I NI T . | TOTAL  1 C 


lllH) 


I       t  IN) 


SCNE 


I     tl-I,0lAPPAaE>.TlOeC-KAYl z L 


_i42 L 


SUBSIDENCE     IHYDIPCTENT'L 
&P|     FhiuST 


Ulhl 
J :_ 


_L i. 


5AHiT*«r   FACILITIES 


CONSTRUCTION    MATERIAL 


SEVERE-PONDING. PEBCS    SLOWLY 


II 
II 

II   HOADFILL 
II 
JJ 


POOR-WETNESS 


SEVERE- SEEPAGE. PCNOING 


IMPROSABLE-EXCESS    FINES 


SEVERE-SEEPAGE. PONDING, TOO    CLAYEY 


II 
II 
I  I  GRAVEL 

II 
JJ 


I mFRCBABlE-E MCESS    FINES 


SEVERE-PONDING 


II 
11 

I  I        TOPSOIL 

II 

JJ 


POCB-AREA    RECLAIM, sETNESS 


POOR-TOO    CLAYEY, HARD    TO    PACK .PONDI NG 


BUILDING    SITE     DEVELOPMEKT 


II 

II 

I  I  PONO 
,11     RESERVOIR 

II  AREA 
JJ_ 


»ATER     MANAGEMENT 


MODE  RATE- SEE  PAGE 


SEVERE-PONDING 


II 

I  jEMSANKMENTS 

II  DIKES    ANO 
II  LEVEES 


SEVERE-HARD    ID    PACK, PONDING 


SEVEBE-PONO I NG, SHRINK- SHELL 


II 

I  I     EXCAVATED 
I  I           PONDS 
I  lAOUIFEH     FED 
-U 


SEVEBE-SLOM    REFILL 


SEV6RE-PCN0IHG,SHHINK-Sweu. 


II 
II 
II        DRAINAGE 

II 
JJ 


PONDING, PERCS    SLOHLY, FROST    ACTION 


S£VfcH£-PONOING,SHHINK-S»EUL 


PONDING, PEBCS    SI-OkLY 


11      IRRIGATION 
II 


SEVEB£-LO»    STRENGTH, PONDING, FROST    ACTION 


II 

II  TERRACES 

II  AND 

I  I  DIVERSIONS 


PONDING, PERCS    SLOWLY 


SEVERE-PONDING 


II 

I  I  GBASSEO 

I  I        WATERmAYS 


■ETNEiS, PERCS    SLOmLY 


IL«A(S):    95B.    97, 
£V.    3R«.    b-t* 
TPIC    H»PLUD*LFS. 


96.   loe,   no>   111 


FINE,     RLITIC,    MCSIC 
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MORLtY  SCaiCS 
yCLL  0R»1VC& 


MC  HGUCCT  JCmCS.  «Cl.t  OSIISCD.  CONilSIS  Of  WCLI  0«llNtD  SOILS  FO"^EO  IM  OLACIAL  TILL  ON  UPL»HOS.  TMt  SURF4CC  L»TC«  IS 
C»y  l>«»''  6»1«  SiLl  LSAH  1  txCMC;  TmICK.  TH£  SublUiFiCC  L*YCR  IS  iRATISM  SROUH  SILT  LOiH  5  UCHES  TrtlClC.  IMC  SJ3S01L  IS 
ROWN  SILTt  CLiT  LO*"  «Nn  SKTT  CLir  3i  INCHCS  THICK.  TMC  SUSSTRITU'^  IS  B^OWK  SILTY  CLIT  LO»M.  SLOPES  R«NSE  fRO«  1  TO  50 
CRCE'jT.  host  »RE»S  mE  USED  FOR  CROPLAND. 


t 


oeptmi 

(IN.)  ! 

42-60 

OEPTM 
(IN.) 


USD*  TEXTURE 


:SIL,  L 
ISICL.  CL 
:S1C,  CL, 
tSICL.  CL, 
ISICL,  CL 
I 

Tclat  :i'0 
I  (PCT)  ;  c 
I     :  ( 


SIC 


0-9 

9-K 

M-28 

2i-M 

42-60 


l22-27;i 
127-4011 
!35-50ll 
127-5011. 
127-40 II. 

I     ; 


1ST  BULK 
ENSITT 

G/CNJX- 

iS-T.SS" 

45-1.65 

55-1.70 

60-1.80 

60-1.80 

"floodThg 


PC 

I  61 

J_LL 

I  0. 

1  0. 
I  0. 
10.0 
10.0 
I 


I 
1 
_t  

TCL.' 

ICL 

ICL< 

ICL, 

ICL 

I  

RWE*-' 

lity 

iiiSli. 

6-2. o' 

2-0.6 

2-0.6 

6-0.6 

6-0.6 


LSI 


I 


UNIFIED 

cl-Sl 


CM 
CH 


2it._£iOPf  ILLCS 

**SHT0 


IFSACr  IPERCENT  OF  MklERUL  LESS    iLIQUID 
1>3  I''l_TH4(J_3;_P4i^l^i_5i£V£_N2^_l  LIMIT 

itttlii i i li i_-i2 i_t?o_ri 


i-6, 

11-6, 

l»-7 

A-6> 

A-6, 


A 

:UAT 


V4ILABLC 
ER  CAPAC 

T20-o724 
.18-0.20 
.11-0.15 
.07-0.12 
.07-0.12 


ITT 


A-4 
A-7 


A-7 
A-7 


0-5     :95-100    95-100    90-103    75-J5  I 

80-90  I 

80-90  I 

80-90  I 

80-90  1 


SO 

rea: 
(  = 

5.r- 

15.1- 
16.1- 
16.1- 
16.1- 


IL  1 
TIOM 

Hi I 

675  7 
6.5  1 
7.8  : 
8.4  I 
8.4     I 


1  0-10  195-1 00  90-100  85-95 
I  0-10  195-1 00  90-100  85-95 
1  0-10195-100  90-100  85-95 
I  0-10 195-100  90-100  85-95 
I I 

"sALTtJiTT  T"smunk-~Te?osTonT7ino 

(MMMOS/CM) i   SJELL 


25-40 
30-50 
40-60 
10-60 
30-50 


1 

TplIs-  1 
iticitt i 

1 
I 
1 
1 
I 


!  5-15 
I  15-30 
1 15-35 
115-30 
115-30 


I 


ORSANI 
'Li£J.2il''CR0D.  IMATTER 

12IL!iIli.LiIl_i_I_ili0UE.i_ii£Il 


CI 


CORROSIVI TY 


LOW 

IMOOERATE  1 

IHOOERATE  I 

IMOOERATE  I 

IMOOERATE  t 


I  3  1 
I 


1-3 


.1.11 


iOM I 


SSStiili' 


I !lI5H_wiTE5__T*B^£, i_t£"  Lilts  _£l!i_i. 


1  DEPTH  1   KINO 


_j 2Uiill2!! L5&' 


IMQNTHS  1   IFTl 
l~>67o' 


IMONTMS  IDEPTMIHARONESSIDEPTH  1  HARON  ESS  I  I -( I  T 

I iilt!2._l i_iL!ii_J iilli 

"T  ~    T  -  7       7~>60  i_   ~~  ; 


ILSlOCi lSJJ9iiaLS£L_'HTDIP0TENT«Ll 

TOTALIGRPI  FROST   ! 
(_!.!<)._  J i_iCT!.OW_l 

IIIi_c"7Moo[»rf[i 


SANITARY    FACILITIES 


ISEPTIC  TANK 
I  ABSORPTION 
I  FIELDS 

I 

I 

I  SEWAGE 
I  LAOOON 
I    AREAS 


SANITARY 
LANDFILL 
(TRENCH) 


SANITARY 

LANDFILL 

(AREA) 


I 
I 
I 
I 

1 

I 

1    DAILY 
I  COVER  FOR 
I   LANDFILL 
I 


l-lSi:  SEVERC-PERCS  SLOWLY 
15»x:  SEVERE-PERCS  SLOWLY, SLOPE 


1-25:  SLIGHT 

2-7x:  moderate-slope 
7»j:  severe-slope 


i-6i;  moderate-too  clayey 

6-15t:  moderate-slope, too  CLAYEY 

i5«i:  severe-slope 


l-8i;  SLIGHT 

8-151:  MODERATE-SLOPE 

15«x:  SEVERE-SLOPE 


1-8X:  FAIR-TOO  CLAYEY 

8-151:  FAIR-TOO  CLAYEY. SLOPE 

15«x:  POOR-SLOPE 


I 

I   SHALLOW 

ICICAVATIONS 

I 

T. 


I 

t  DWELLINGS 
I   WITHOUT 
I  BASEMENTS 


DWELLINGS 
WITH 

BASEMENTS 


SHALL 

COMMERC  UL 
BUILDINGS 


LOCAL 

ROADS  AND 

STREETS 

LAWNS^ 

LANDSCAPING 

AND  GOLF 

FAIRWAYS 


BUi!.nj^NG_51TJ_2EV£l,gPM£NT 

'T-ix:  MODERATE-TQO'CLATEY 
8-15X:  MODERATE-TOO  CLAYEY, SLOPE 
IS'X;  SEVERE-SLOPE 


i-8x:  mooerate-shrink-swell 

8-15t:  MODERATE-ShR INK-SWELL, SLOPE 
15»x:  SEVERE-SLOPE 


l-dX:  MODERATE-SHRINK-SWELL 

8-151:  MOO ERATE-SLOPE.SHR INK-SWELL 

15'i:  SEVERE-SLOPE 


■1-4X:  MODERATE-SHSINK-SWELL 
4-HX:  MODERATE-SHRINK -Swell. SLOPE 
8^i:  SEVERE-SLOPE 


1-lSi:  SEVERE-LOW  STRENGTH 
15«i:  SEVERE-LOW  ST RENGTM, SLOPE 


l-8i:  SLIGHT 

8-151:  MODERATE-SLOPE 

15»i:  SEVERE-SLOPE 


ROAOFILL 


SAND 


GRAVEL 


TOPSOIL 


POND 

RESERVOIR 

AREA 

EMBANKMENTS 

DIKES  AND 

LEVEES 


EXCAVATED 

PONDS 

AQUIFER  FED 


DRAINAGE 


IRRIGATION 


TERRACES 

AND 

DIVERSIONS 


GRASSED 
WATERWAYS 


casiIli!£IL£Ji_!lilLliiU 

"l- 25X:  "poor -low's  fsENGTH 

25«x:   poor-low  strength, Slope 


IMPR03ABLE-EXCESS  FINES 


IMPROaABLE-EXCCSS  FISES 


1-151:  POOR-THlN  LAYER 
15»x:  POOR-THlN  LAYER. SLOPE 


WAT£R_MAN4C£^NT_ 

"r-3l7"sLIGHT 

3-8X:  MODERATE-SLOPE 
8«i:  SEVERE-SLOPE 


SLIGHT 


SEVERE-NO  WATER 


DEEP  TO  WATER 


l-3i:  PERCS  SLOWLI 

3»i:  PERCS  SLOWLY, SLOPE 


~r-Bx7~ER00ES  EASILY, PERCS  SL3JLY 
8^i:  SLOPE, ERODES  EASILY, PERCS  SLOWLY 


1-ax:  ERODES  EASILY, PERCS  SLOWLY 

8«x:  SLOPE, ERODES  EASILY, PERCS  SLOWLY 


■Ln^ts):    95.    lOH.    110,    111 
KEtf.   LPC.    7-aa 

TIrOIC     *a&lUOOLLS.     FINE-LOAMT. 


PARB  SEBIfS 


HIXEO.  HESIC 
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THE  P*rt»  SEOIES  CONSISTS  OF  DEEP.  ■ELL  OBAINEO  SOILS  FORMED  IN  Q-ACIAL  TILL  OS  UPLANDS.  THE  SuofaCE  bOIL  IS  VEOt  Oabk 
(1B0*N  SILT  LOAN   II   IUCmES  thick.  TmE  SUBSOIL   IS  DARK  TELLDWISM  a«0«N  CLAY  LOAM  20   INCHES  THICK.   THE   SUBSIBATU"   IS  VERY 
PALE  EBCiK  AND  TELLOnISH  v)aO«N  LOAM.  SLOPES  RANGE  FROM  0  TO  18  PEOCENI.  XOil  AKEAS  ARE  uSEO  FOR  CHGPlanO. 


ESTIMA 


ED  SOIL  FSCPEBTICS 


IFRACT I  PERCENT  OF  MATERIAL  LESS 
l>3   INl   THAN  3-  PtSSING   SIEVE  NO. 
I  IPCTl.l i 1 10    I la I   gQO    I 


OEPTMl 
(  IN.  )  I 
I 


UiDA  TEXTURE 


ILIOU 
I   LI« 


PLAS- 
tlCI Tl 


O-  I  I  I  S  I  L  . 
O-l 1 |FSL 
0-1 1 ICL 

I1-31ICL. 

31-f.OlL 

J 


ICL, 

I  SM, 

ICL 
ICL 
ICL. 


CL-ML 
SM-SC 


ML.  CL-ML 


A-« 

A-* 

A-6 

A-6,   A-« 

A-« 


I    0  I   100  I5b-t00  80-lCO  bO->;o 

I    0  I  100      100  63-flO  3S-*S 

I    O  I   100  <??-100  8S-100  65-60 

I    0  190-100  90-9"^  l»0-90  «i5-7S 

I  0-J  |85->.S  80-90  75-8S  SO-oS 


I  20- 
I  <2 
I  JO- 
I  25- 
I  <2 
J 


«-l  0 
2-7 
10-15 
S-1  i 
2-S 


DEPTmICLAY     |mc 
(JN.)I(PCT     I     O 

-.    ■    Is?"")!    I 


1ST     euLK 

tNsn  T 


PEHXEA- 
•ilLITY 
1 IN/HR) 


AV 
■  ATE 
t 


AILABLE 

R     CAPACITY 

IN/IN) 


SOIL 
REACTION 
{"») 


SALINITY      I      SHRINK-      |  cBOS  I  ON  |  W  I  NO      ICO&AMCl  CCJUQSIVITT 

(MMHOS/CMII        S»ELL        iFACTCPSlesuO.  I  MATTEL     | 

IPUTENIIALI     K     I      T     IGRUUPI      (PCT)      I     STECL        ICCNCHET6 


0-1 1  I  12-221 1 

0-1 1  I  10- Iflj  I 

O-l I  127-30  1  1 

1  1-31  1  20-301  1 

31-601     «-20|l. 

___1 I 


30-1  .«5 
35-1 .SO 
35-1 .50 
•0-1 .55 
•0-1 .60 


0.6-2.0 
0.6-2.0 
0.6-2.0 
0.6-2.9 
0.6-2.0 


21-0.2* 
16-0.18 
17-0.19 
lS-0.19 
05-0.19 


5.6-7.3 
S.6-7;3 
S.6-7.3 
5.6-6.5 
7,»-a.« 


I           LO.           1.32  I     5     I 
I           LO.            |.20|     S     I 
JHCDEHATE     I .32  I     «      I 
iMCOeHATE     |.32| 
I           LOX           |.32| 
J I I 


5        I        3-5        I  ^'wOEBAT'^l  MQOEMATE 
1        I         3-5        I 
Jli I        2-A        I 


FLOODING 


HIGH  »ATEH  TABLE 


CEMENTED  PAN  I 


ISUB3IDENCF  I HYOl POTEST -L 


1 

■ 

OEPTM     1 
(FT)        1 

KINO 

1  MONTHS 
1 

1  DEPTH  1  HARDNESS  1  DEPTH 
l(   IN)      1                                1       (  IN) 

1  HARDNESS  1  INIT 
1                                1  (  IN) 

.|TaT»L|&OP|      FkOST 

1        FfJEOur.NCT 

DU6AT1UN 

1 "JNTHi 

1  (  IN  )       1              1      ACT  ICN 

1                 NONE 

1 

?6l«        1 

1 

1         -         1                                1      >t,0 

1                                1         - 

1              1    =    |-5D£BATe 

SANITARY  FACILITICS 


CJNSTBLCt ICN  MATERIAL 


I 

{SEPTIC  TANK 
I  ABSCHPTICK 
I     FIELDS 
I 

I 

I  senAGF 

I  LAGOON 

AWEAS 


0-8X:     MOOERATE-PESCS    SLO»LY 

8-»5x:     MOUE^ATE-SLOPE.PcRCS    SLOXLY 

I5*X:     SEVERE-SLOPE. 


BOADFILL 


0-lSX:     GOOD 
15-I8x:     FAIR-SLOPE 


0-2X:     MODERATE-SEEPAGE 

2-7x:     MCOeRATc-seePAGE. SLOPE 

7<-X:     SEVERE-SLOPE 


IMPRCaA«LF-£ «CEiS    FIKtS 


SAN  I  TAB Y 
LANnF ILL  . 
(TRENCH) 


0-8X:      SLIGHT 

a-lSX:     MODERATE-SLOPE 

15»x:  StVEHE-SLOPe 


J  MPHC  jABLE-E  «CESS    Flf-ES 


I    SANITARY 
I    LANDFILL 
I     lARcA) 
I 


0-ex:  SLIGHT 

9-l5X:  MOOeBATE-SLOPE 

I5*x:  SEVERE-SLOPE 


0-ex     ilL.L.FSL:     FAIS-iMALL     STONES 

8-15X  sil.l.fsl:  fair-small  srCNhS. slope 

0-ax  cl:  faih-toc  clayey, sxall  stcnes 

8-isx  cl:  fair-too  clayey. small  stcnes, slope 

15*x:     PCLP-SLCPE 


I        daily 
I   cover   fob 

I        LANDFILL 

I 


o-ax:   boco 
8-15X:    fair-slope 

I5*x:  POCB-SLCPE 


»ATER  management 


PONO 

RESERVOIR 

AREA 


0-3x:  MOOERATE-SEEPAGE 

3-8X:  MOOERATE-SEEPAGE. SLOPE 

8-n:  SEVERE-SLOPE 


BUILDING  SITE  DEVELOPMENT 


1   JHALLO» 
lEXCAVATlONS 


0-ex:  SLIGHT 

8-15%:  MCOEBATE-SLOPE 

15»x:  SEVERE-SLOPE 


SEVERE-PIPING 


EMBANKMENTS 

DIKES  AND 

LEVEES 


INGS 

OUT 

CNTS 


I  On  ELL 
I  HITM 
\     8ASEH 

!!■ 

II     OkELLINCS 
TH 
ENTS 


0-8X:     MCOEHAIE-SMRINK-SIIELL 

8-15X1     MODERATE -SHRINK- SHELL. SLOPE 

I5*x:     SEVERE-SLOPE 


SEVERE-NO     »ATEH 


EXCAVATED 

PONOS 

AQUIFER     FED 


an 
BASEME 


0-ax:    SLIGHT 

e-l5X:     MODERATE-SLOPE 
IS*x:     SEWEHE-SLOPE 


DEEP    TO    »ATEB 


DRAINAGE 


I  SMAI 

1     CCMME 
I     BLILD 


LL 

RCI  AL 
INCS 


0-»x;     "GDERATE-SHHINK-SiiELL 

«-8X :     HOOe«ATE-SHHI NK-S» ELL. SLOPE 

e»«:     SevERE-SLOPE 


IBH ICATION 


l_ 
I 

I  LUC 
I  BCAOS 
:|    SIRE 

!i 


0-3X     SIL.L.CL:     FAVCRABl-e 

3*x   sil.l.cl:    slope 

0-3X   fsl:    soil   blo»ing 

3*x   fsl:  scil  blowing. slope 


AL 

ANO 

ETS 


O-HX:   MOOERATE-LCW  STRENGTH. FROST  ACTION 

8-i5x:    mooemate-lok    stbength. slope, 

FKOST     ACTION 
IS+x:     SEVERE-SLOPE 


TERRACES 
AND 

oiveasiONS 


0-ex   sil,l,cl:    favorable 
B1-X    sil,l,cl:    slope 
0-ex   fsl:    soil   blo»ing 
8*x   fsl:    slope, soil   blc«in& 


I  LA> 

ILANOSC 

il  ANO 

ll      fair 

:l 


NS, 
APING 
GOLF 
»AYS 


0-BX:     SLIGHT 

8-I5X:     MOOE'^ATt-SLTPE 

is»x:    severe-slope 


GKASSEO 
»ATea»AYS 


0-ex:    favorable 
at-x:    iLOPE 


"(LRKS):  S8i  99,  111,  97 

UV.  PGC,  6-S« 

irPIC  iSGlAflUOLLS,  FINE,  WI«CO,  nCSlC 


PC. 110  Sf RI tS 


80 


IHL  Prw»«0  SERIES  CONSISTS  OF  POOSUT  DRAINED  »'j0  VERT  POORLT  DRIIVJED  SOILS  FORMCD  IN  CLAYEY  iLACUL  TILL  OR  LiCUSTRlNE 
}COI''C'''^  ON  TILL  PLAINS,  Li«C  'LAINS  ahO  "lOkAINES.  The  SURFACE  LAtC'  IS  VERY  Oa(I<  b^OwN  CLAY  LOAH  li  ISCmES  HIC<.  TiE 
>Ut"SO|L  ;•>  OAH^  C»AT  l'(D  CRAY  i-CIIlCO  SiLtT  CLAY  2  <>     IMCmES  IrtIC<.  HE  SJ3ST*ATun  IS  GRAYISH  e«O.N  HDIIlED  SlLlY  CLAt 
13A«.  iLOPtS  ARE  0    10    2    "CRClNI,  HOST  AREAS  ARE  USED  FOR  CROPLAND. 


I 

Tplas-~i 

I riClTTl 


IFRACT iPERCENT  OF  MATERIAL  LESS    ILlajIO 
1>;  I  ><  l_l5ii_Jl_PiSSl  N0_Sl[V£_N2i_l  LllIT 

il°iLii"iIIIIIIIiIllIIl2 I_i^lIIi 

T~0-5*T90-roo  80-100  63-95   &  0  -  9 5~1 ~2 0  -  3 s' 
I  0-5  190-100  80-100  80-100  TD-90  :  15-50 
:  0-5  190-100  80-100  80-100  75-95  !  50-55 
!  0-5  195-100  90-100  90-100  75-95  :  J5-55 
0-5  195-100  90-100  90-100  70-90  I  AO-50 


1  5-10 
115-25 
125-30 
:i5-3D 
! 15-25 


SH^IN<-  lE^OSIONlWINO  lORGANIC 
SJELL   iFACTORS lEROD  .  IMITTES 

ifiIi!iLLi.iiiIiIIIlIiS.i2U£i_i££Il_ 


CORROSUITT    I 

I 


LOW    i.jai  5 
HOOERATE  1.281  5 
HOOERATE  i.28I_5. 
NOOERAIE  1.2BI~~' 
MODERATE  !.2BI 


3-5 
I   3-10 


i.V.LZ: i. 


I 


I 


TED.PAN     I BEDROCK il!JBST.g 

nlRONESsTDEPTH'THARDNESsirNTT" 

l_ii!ii L :ilN  ) 

7~>60       1  '.      -~ 


E.NCE 


lOI 


:h 

AL  IS 

;c 


to; 

RPI 


..I9.i 1 


POIENT'L 
FROST 


I 

ISEPTK  TANK 
I  ABSORPTION 
1         FIELDS 

I 

t 

I  SEWAGE 
I  LAGOON 
I    AREAS 

I . 

I 

I  SANITARY 
t  LANDFILL 
!   (TRENCH)  ■ 

» 

I 

t  SANITARY 
I  LANDFILL 
I    (AREA) 

I 

t 

t    DAILY 
t  COVER  FOR 
I   LANDFILL 
I. 


I 

I   SHALLOW 

(EXCAVATIONS 

t 

1 

I 


_SANJ_TlRT_fACiLlTl£S 

"T'severe-percs~slo.ltTpon5Tng' 


1 1 
1 1 

II   ROAOFILL 
II 


SEVERE-PONDING 


II 
I  I 
t  I 
I  t 
t  I 


severe-ponoin;,too  clatet 


SEVERE-PONDING 


SAXD 


GRAVEL 


POOR-TOO    CLATET, PONDING, HARD    TO     PACK 


1    DWELLINGS 
I       WITHOUT 
J    BASEHESTS 

I 

t  DWELLINGS 
I     WITH 
I  BASENCNIS 

I 

I 

I    SHALL 
I  COMMERCIAL 
I  BUILDINGS 

I 

1 

I    LOCAL 
I  ROADS  AND 
:;  I   STREETS 
;  I 

'•  I     LAWNS, 
l'  ILANDSCAPING 
' I   AND  GOLF 
I   FAIRWAYS 
i  I 


SEVERE-PONDING 


SEVERE-PONDING 


SEVERE-PONDING 


SEvERE-PONDlNG 


i:  EXCAVATED 
!!    PONDS 
I  lAOUIFE^  FED 
_il 

I  I 

II  DRAINAGE 


II     IRRIGATION 
I  1 


SEVERE-LOW    STRESGTh, PONDING, FROST    ACTION 


l,sil.cl,sicl,j'k-sicl:  severe-ponding 

SICC;  SEVERE-TOO  CL  ATET  ,PONO  I  NG 


1 1 

II   TERRACES 

I  I      ANO 

II  DIVERSIONS 
^11 

"TT 

II    GRASSED 
II    WATE^WATS 
I  I 
II 


-£2!iSIiU£I12!i_!iI£ilil.. 

P0OR-LOy"siRENGIH7wETNESs" 


MPR03ABLE-E«CESS    FINES 


1NPR03ABLE-EXCESS    FINES 


l,sil.cl,sicl,mk-sicl:   poor-wetness 
sicc:   poor-wetness, too  clatet 


WATER  managETnT 


SLIGHT 


SEVERE-PONDING 


SEVERE-SLOW  REFILL 


PONDING, FROST  ACTION 


l,sil,cl.sicl,mk-sicl:  ponoimg 
sicc:  SLOW  INTAKE, ponding 


ponding 


WETNESS 


HLRAIS):  91,  ri,     98,  105,  108,  110,  115 

itCV.  FLA,  S-81 

ITPIC  UOIPSiUHENTS,  HIXEO,  MESIC 

IE  PL»INFICLO  CONSISTS  OF  DEEP,  EKCESSIVELT  DR 
.»CI»L  «0««INES.  THE  SURFACE  LAYER  IS  BSOuN  LO 
iNCMES  THICK.  THE  SUSSTR»TUH  IS  YELLOWISH  9R0UN 
PERCENT.  USED  MOSTLY  FOR  PASTURE  AND  WOODLAND. 

cifiSSj 

I 

ioeptmT 

l(IN.>l 

I I 

I  0-8  ILS.  LFS 
I  0-8  IS,  FS 


81 


PLAINFIELD  SERIES 


AINED  SOILS  FORMED  IS  SANDY  DRIFT  ON  OUTWASH  PLAINS,  STREAN  TERRACES  AND 

AMY  SAND  e  INCHES  THICK.  THE  SU3S0IL  IS  DARK  YELLOWISH-BROWN  SAND  12 

SAND  AND  LIGHT  YELLOWISH  SROWN  FINE  SAND.  SLOPES  R4NGE  FROM  0  TO  35 

SOHE  AREAS  ARE  IRRIGATED  AND  USED  TO  GROW  VEGETABLE  AND  GENERAL  FARB 


USDA  TEXTURE 


ESTIMATED  SOIL  .P 

T 


UNIFIED 


1 


I  8-«8IS 
M8-60IS, 
t      I 

I      I 


FS 


:SM,  SP-SM 

tSP-SM,  SM, 

ISP 

!SP,  SM,  SP-SH 


SP 


! 


lOEPTHICLAY  IMOIST  BULKI  PERMEA- 

KIN.)  KPCT)  I  DENSITY   I  SILITT 

' I I     (G/CS) t.(IN/HR) 


l-< 


I  0-8     I 

t  0-a     I 

I  e-«8i 

U8-60I    l-« 

I  I 

I  r 
I 
I 


65     t 
65     t 


3-1511.35-1 
2-9    11.35-1 

11.50-1.65    I 

11.50-1.75 

I 

! 


2.0-6.0 
6.0-20 
6.0-20 
I    6.0-20 

: 


!       AVAILABLE 
IWATER    CAPACIl 
.j LlN/lNi 

1        0.0  9-0  712 

:     o.OA-0.09 
:     0.04-0.07 

!       O.OA-0.07 


£.2£»RIiiS_(.ii ^_Z___ZI 

FRACT  :PERCENT    OF     MATERIAL    LESS 


AASHTO 


A-2, 

A-3, 
A-J. 
A-3, 


A-l, 
A-2, 
A-1, 
A-1, 


A-1 
A-1 
A-2 
A-2 


iLiauio    I 

>3     in;     THAN    3-    PASSING    SI^V^     NIJ.     !     LIMIT     I 
!±i±Ll i ! 10        I        AO        I     200        I 1. 


175-100  75-100  40-90 

175-100  75-100  «0-80 

;75-100  75-100  ♦0-70 

!75-100  75-100  AO-90 


PLAS- 
TICITY 


12-40     1 

- 

1        NP 

3-35    1 

- 

1        NP 

1-4       1 

- 

t        NP 

1-15    I 

- 

1       NP 

s 

REA 

i 

4.5 
4.5 

4.5 
4.5 


OIL  : 
ction; 

PH)    I 


7.3 
-7.3 
-6.5 

6.5 


SALINITY  :  SHUNK-  1  E  R  OS  I  ON  t  W  I  NO  lORGANICI    CORROSIV 
(MMHOS/CMM   SWELL   !  F  A^J^OIS  I  ER  OD  .  1  MA  TT  ER  I 
LggiENTI  ALi~K 

:  "low 


I 


LOW 
LOW 
LOW 


I. 171  5 
:.15!  5 

I .17! 

!.17! 

I    : 


T  ItRQUPI  (PCT)  I  STr.EL   ICONCRFTf 

'I?H 


I 


1 


<1 
<1 


LOW 


_L 


FLOODING 


i   FRE9UENCT_ 
I       NONE 


— ayiiiiju i!!aii«s_. 


HJGH  WATER 


I 


DEPTH 
(FT) 
'>6.0 


KINO 


MONT 


I 


-L-£.L!11NK0-PAN  !     BEDROCK 


:r.EPTH!HARONESS!DEPTH 
LilNLJ !     (IN) 


:SUB$IDENCE     IHYDIPO 
MARDNESSl  INIT.IIOTAL IGRPt     F 


>6D I 


!  (IN)      KIN) 


1 


1 


TENT'L 

ROST 

ilii!l_ 


LOW 


SANITARY    FACILITf;"; 


0-15X:     SEVERE-POOR    FILTER 
15'X:    SEVERE-SLOPE, POOR    FILTER 


I  t 

ISEPTIC    TANK  ; 

I     ABSORPTION  I 

1         FIELDS  I 

' l_l 

I  :    0-7i:    SEVERE-SEEPAGE 

I         SEWAGE  I    7>i:    SEVERE-SEEPAGE, SLOPE 


CONSTRUCTION     MAT^R^A^, 


II   ROAOFILL 


I  0-151:  GOOD 
I  15-25%:  FAIR-SLOPE 
25«x:  POOR-SLOPE 


LAGOON 
AREAS 


SAND 


PROBABLE 


SANITARY 
LANDFILL 
(TRENCH)' 


O-lSi:  SEVERE-SEEPAGE, TOO  SANOY 
li'X:     SEVERE-SEEPAGE. SLOPE, TOO  SANDY 


1!    GRAVEL 


SANITARY 

LANDFILL 

(AREA) 


I  0-151:  SEVERE-SEEPAGE 

!  15«x:  SEVERE-SEEPAGE, SLOPE 


TOPSOIL 


DAILY 

COVER  FOR 

LANDFILL 


:  o-i5t:  PooR-Too  sandy. seepage 

I  15»i;  POOR-TOO  SANOY, SLOPE, SEEPAGE 
t 
I 
.1 


IMPR0BA3LE-T00  SANDY 


0-151  LFS.LS:  POOR-THIN 'LATER 
15»I  LFS,LS:  POOR-SLOPE, THIN  LATER 
0-151  S,FS:  POOR-TOO  SANOY 
15*I  S.FS:  POOR-TOO  SANDY, SLOPE 


:  SHALLOW 

lEXCAVATIONS 


I. 

1 

t  DWELLINGS 
I   WITHOUT 
I  BASEMENTS 

I 

1 

I  DWELLINGS 
I     WITH 
!  BASEMENTS 
I 


SN»LL 
COMMERCIAL 
BUILDINGS 


I 

I 

I    LOCAL 
I  ROADS  AND 
:   STREETS 
I. 


I    LAWNS, 
'LANDSCAPING 
■  AiJD  GOLF 
FAIRWAYS 


-SiiIkSiNG_SJ2£^_0EV£i^PM£NT.__ 


0-151:  sev:re-cut3«n<s  cave" 
15»l:  severe-cutba.vks  cave. slope 


::    POND 

.i;  RESERVOIR 

: :    AREA 

lEMBANKM.ENIS 
;  DIKES  AND   I 
:    LEVEES 


'•  ' WATER  MtNtGEMENT 

0-ei:  SEVERE-SEEPAGE 

e»x:  SEVERE-SEEPAGE, SLOPE 


SEVERE-SEEPAGE, PI  PING 


0-ex:  SLIGHT 

8-151:  MODERATE-SLOPE 
15«x:  SEVERE-SLOPE 


0-8X:  SLIGHT 

8-15%:  MODERATE-SLOPE 

15*x:  SEVERE-SLOPE 


II  EXCAVATED  I 
II  PONDS  1 
IIAQUIFE?  FED 


DRAINAGE 


SEVERE-NO  WATER 


0-«X:  SLIGHT 

4-eX:  MODERATE-SLOPE 

8-x:  SEVERE-SLOPE 


0-8X:  SLIGHT 

e-15x:  MODERATE-SLOPE 

15^X:  SEVERE-SLOPE 


0-SX  LFS.LS:  MODERATE-DROUGHTY 
8-15X  LFS.LS:  M0DERATE-S1.0PE, DROUGHTY 
l?"!  LFS.LS:  SEVERE-SLOPE 
0-15X  S.Fs:  SEVERE-ORCUGHTY 
_lill_ij.Lil_ititRii£R£LGHlYi5.L0PE 


IRRIGATION 


DEEP  TO  WATER 


DROUGHTY, FiST  INTAKE, SOIL  BLOWING 


0-Ex:  TOO  SANDY. SOIL  BLOWING 
I   TERRACES   !  8»X:  SLOPE, TOO  SANDY, SOIL  BLOWING 
I     AND      1 
1  DIVERSIONS 


GRASSED 
WATERWAYS 


0-8X:  DROUGHTY 

8»x:  DROUGHTY. SLOPE 


NLRl(S):     t».     111 

REV.    LRS.    S->4 

TYPtC    M*PLUO*LFS.    FlNt-LO/IMY.    HlXtO.    xesiC 


»«»»0N  vmitNT 


I     0-9     ISL 

I    »-3«|SL,    SCL 

|3«-«0|CL.    SICL 

I  I 

I  I 

I 1 


AASHTO 


tS«i     SM-SC.     XL.     CL-«LlA-«.    A-J 
ISW-SC.    m.,    CL,    CL-«Ll*-«.    A-6 

I  I 


IFBACIIPCBCEHT    OF    MiTtBIAL    LESS  ILIOUIO    |PL»S- 


X 


0 

0 

0-5 


ISS-lOO    90-IOO     60-B5 
laS-lOO    8S-100     85-85 


30-55     I        <25       I>«>-7 
35-83     I        <30        |KP-n 
I9S-100    95-100    »8-100    »»-95     I     30-«0    |J1-1« 

!  '  ' 

^ 1 I 


I     0-9     f     5-iell.30-l.«5     I     0.5-2.0 


CQ»RO$ITIT» 


i     9-361     S-J7|t.35-|.60  I     0.6-2.0 

136-60|i9-3SIl.«0-l.65  10.06-0.2 

III  r 

III  I 

I 1 1 I 

I 

l—EEUuitEII J 

I acu: J 


0.13-0. le 

0.13-0.19 
0.i*-0.20 


J tPH>     r 


16.1-7.3  I 
15.6-7.3  I 
|6.6-«.4     t 


FLOOOINC 


--i|        SICLL        ILlCinSSIEROO.mATTEP     I 

— leaTgttTui  t.t   I  r  Ififfniipi   [grii-i-^ittL     irowrBFTf 

I  l.0»  1.321  I  I  j  ""■' '•^ 


I aiitLJUIt3_L«BL£___l_it>ii»tItB_£Aa_I 


aiasgis. 


;;.'?ATlaN  IHONTM 

L 


I    DEPTHl      tTtm rZouT^^    ^., £.'■""    r"T-J aiJiliiii LSiiHilEt!iit_IHTC>   POTENT' 

DEPTH  KI«0  MONTHS       DEPTH    HARDNESS  1  DEPTH     I  HAPDNE  SS  ll  NI  T  .  |T^  |  GBP  |    FWST 


_lSiia5let!iit_  I  HTD  I  POTENT 


tu 


■llxfl-^^OlPEgCKfP     fJAH-tPB 


LlIHi.l 

J z—L 


■  l.?{g L 


-LUiii_iiiai.i__L.AaifiH. 


-r_i. 


-l-g  lr?p:fiii£ 


ISEPTIC    TANK     I     15«X: 
I     ABSORPTION     i 


I     2-I5x:    SEVERE-HETNESS.PEPCS    SLOW.T 


SEVEUE-lrETHeSS.PEPCS     SLOWLT.  SLOPE 


FIELDS  I 

I     2-7X:    SEVERE-WETNESS 


11 
II 
II 
11 


_£  ca  j_i  ail  cufla.  Eii :  £1  H_ 


SE»»CE 
LiCOON 
AREAS 


Sani Tart 
LANDFILL 
(TSENCH) 


SAMITART 

LANDFILL 

(AREA) 

I 

I  DAILY 

I  COYER  FOR 

I  LANDFILL 


I  7»x:  SEYEBE-SLOPE. WETNESS 
I 


J. 

(    2-BX:   mooebate-wetness 


II 
II 
II 
II 
_li_ 


ROADFILL        I 
I 

L 


I     2-15S:    FAIR-TMIN    LATER 

I     I5-25X:    FAIR-THIM    LATER. SLOPE 


(     INPROSIBLE-EICESS    FINES 
I 


SANS 


I  e-15X:  NODERATE-WETNESS. SLOPE 
I  I5«x:  SEYERE-SLOPE 


I  2-8X:  SLIGHT 


B-ISX:  HOOERATE-SLOPE 
15*X:  SEVERE-SLOPE 


I  2-BX:  FAIR-WETNESS 

I  e-15X:  FAIR-SLOPE. WETNESS 

I  19*X:  POOR-SLOPE 

I 


I  I 
II 
II 
II 

AL 
II 
II 

n 
II 


SBAYEL 


I     iKPROBiBLE-EXCESS    FINES 

I 

I 

I 

_i 

I     2-8X:    FAIR-SNALL     STONES 

(    8-19X:    FAIR-SHALL    STONES. SLOPE 


TOPSOIL  I     15»X:    POOR-SLOPE 

I 


L 


I   SHALLOW 
lEXCAYATIONS 


EUILaiHS_5tIt_0IlFLC2Ei!lI- 

I     2-8X:    MODERATE-WETNESS 


II 

M 

II 

I  I  POND 
.11     RESERVOIR 

II  AREA 
_IJ 


_l. 


—  tAJtS    HAHAGfENT 


I  2-3X:    MODERATE-SEEPAGE 

I  3-SX:     MODERATE-SEEPAGE. SLOPE 

I  B»X:    SEYERE-SLOPE 

I 


I 

I 

I  DWELLINGS 
I   WITHOUT 
I  BASEMENTS 


8-iex:    MOOERATE-WETHtSS. SLOPE 
15«X:     SEYERE-SLOPE 


11 


I 
L 

I  I 

I     DWELLINGS        t 


I     2-»X:     SLIGHT 

I     B-liX:    MODERATE-SLOPE 

I     I5»X:     SEVERE-SLOPE 


IIEMBANIMENTS  I 
II  DIKES  AND  I 
It  LEVEES  I 

-U L. 


t  SEVERE-PIPING 


WITH 


I  BASEMENTS    I 


i-tx:    MODERATE-WETNESS 
B-I5X:  MODERATE-WETNESS. SLOPE 
SEYERE-SLOPE 


tl 

II  EXCAVATED 

II    PONDS      I 

I Iaouifeh  fed  I 

-I  J 1 


I  SEVERE-MO  WATER 


I  15»X 


SW4LL 


I  2-«X;  SLIGHT 

I  «-8X:  MODERATE-SLOPE 

I  COMMERCIAL  t  e-tx:  SEVERE-SLOPE 

I  BUILDINGS    I 


II 
II 
II 
II 


I  DEEP  TO  WATER 
I 


DRAINAGE    I 
I 


I 


I 

I  LOCAL 

I  ROADS  AND 

I  STREETS 

LAWNS, 


I  2-BXI  MOOEBATE-FROST  ACTION 

I  B-ISX:  NODEBATE-»L0PE.FR0IT  ACTION 

I  15»XI  SevERC-SLOPE 


II 
II 
II 
11 

_ti_ 


I  I 
II 


IRRIGATION  I 
I 

1. 


I  J-3X;  SOIL  BLOWING. PfRCS  SLOWLY 

I  3«X:  SOIL  BLOWING. PEBCS  SLOWLY. SLOPE 


I  2-8X1  SLIGHT 


TERRACCI 
I  I      AND       I 
I  I  DIVERSIONS  I 
-11 I 


I  t->X<  lOIL  BLOWING 

I  •♦*:  SLOPE. SOIL  BLOwlNa 


ANOSCAPING  I  B-15XI  MODERATE-SLOPE 


AND  GOLF 
I   Fairwats 


I  1S»XI  SEVERE-SLOPE 
I 
J 


I  I  I  2-«X;  PEftCS  SLOWLY 

II  GRASSED   I  8»XI  SLOPE. PERCS  SLOWLY 
II   WATERWAYS  I 

II                I 
-iJ _I 


<LI)*(S):     95».     95Bt    97i    98.     110.     ill 

<CV.    JEF.    &-«»  83 

tTPIC     t«6U0U0LLS.     fINE-LOJl«T     OVER     S»NDT     OR     S « SOT  -  SK  Cl  E  T  » L  .     NIXED.     "(iSIC 


SEBC-«  SERIES 


rHC  SEBEWA  SERIES  CONSISTS  OF  POORLY  iHD  VERr  POORLT  ORilNEO  SOILS  FORHEO  IN  LO*MT  *N0  SiHOT  OL » C I  OFL'JV  I AL  DEPOSITS  ON 
DUTWASM  PLAINS.  VALLET  TRAINS  AND  TERRACES.  IME  SURF»:E  SOIL  IS  VERT  DARK  OSAt  AND  DARK  CRAT  LOAM  1«  INCHES  TMIC<.  TrtE 
SUBSOIL  IS  GRAr  fOTTLED  SANOT  CLAT  LOAM,  CLAT  LOAM  AN}  GRAVELLY  CLAT  LOAH  2J  INCHES  THICK.   THE  SJBSTRATUH  IS  ORAT 

;ravellt  sand.  SLOPES  are  o  to  j  percent,  most  areas  are  used  for  cropland. 


DA  texture 

7~HK-L 

L 

CL 

.  GR-CL 


MOIST  8ULKI 
OENSITT    I 

ic/r^i L 

TTio-i.bo   I 

l.lb-1.60 
1.15-1.60 
1.50-1.80 
1.55-1.75 


FLOODING 


iHLHil. 


ercent   of   material   less 
than   3-  pa$;in;   sieyE   n; 
_* I. To il.AO i_ioo 

5-100    80-r00~75-95  50-9 

5-100    80-100     55-70  25-« 
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»«LLMLL    SERIES 
CL»TET    SU3ST«irun 
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THE  WILLKILL  S 
OUCINIC  HITERI 
tO»M  11  lUCHEf; 
3LACK  INO  VERT 

I 

lOCPIMI 
I  (  IN.  )  I 

1 L 


CnlES.  CLitCT  SUBSTR*ru«.  CONSIST 

»L  TH»T  4RE  UNDERLAIN  WITH  HCUSI 

THICK.  THE  SUBSURFACE  LATER  IS  0 

DARK  GRAT  KUCK  2*   INCHES  THICK. 

Uix 


S  or  0:EP.  vert  POORLT  drained  soils  formed  in  old  alluvium  0VE«LTIN5 
RINE  SEDIHENIS.  TTRICALLT  THE  SURFACE  LATER  IS  DARK  5R ATISM-BROdN  SILT 
ARK  ORAT  ISH-BROWI.,  MOTTLED  SILT  LOAM  7  INCHES  THICK.  THE  NC«I  LATER  IS 
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FInE-LOAOT    over    SANOT    or     SAHOT-SXELETAl..     MIXED.     MESIC 


■ARSAi     SERIES 


THE     VARSA*     SERIES     CONSISTS     ON     »f  I  1.     DRAINED     SOILS     FORMED     IN     OUT»  ASM     SEO I MENTS     ON     QUT»»SM     PLAINS.     TEOOACES     AND     VALLET 
TRAINS.     The     SURFACE     LAYER     IS     VERT     DARK     BROVN     LOAM     1*     INCHES     THICX.      THE     SUBSOIL     IS     DARK     BROWN     AND     B«0»N     LOAM     AND     SANOT 
CLAY    LOAM     IN    UPPER     19     INCHES     AND     VERT     DARK     OHOMN     tRAVELLY     SANDY     CLAY     LOAM     IN     LO»ER     2     INCHES.     THE     SuBSIHATUM     IS     6B0»N 
STRATIFIED     SANO.     6RAVELLY     SAND     ANO     VERY     CRAVEU-Y     SAND.     SLOPES     RANGE     FROM     0     TO     15     PERCENT.     CROPLAND     IS     THE     MAIN     USE. 
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I  AASHTO  |>3     INl      THAN     3-     PASSING     SIEVE     HO.      I     LIMIT 
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